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The Course of Oil 


pennant an nS 


By K. C. SCLATER 





kes In an article, “After the Oil Deluge, 
Me. Ie What Price Gasoline?,” in the Satur- 
Expresses day Evening Post of February 16, Mr. 
His Views Ickes upbraids the American oil indus- 


try and says that in his opinion, “if the oil industry 
cannot control its affairs in the public interest, then 
the Federal Government, of necessity and to protect 
all the people, must take a hand.” The indictment im- 
plied in this statement is not warranted by the facts, 
for the industry has always up to now lacked the neces- 
sary power to control its affairs in the public interest. 
Despite this impotence, the industry has made prog- 
ress in conducting its own affairs and in contributing 
to the general public welfare. The evidence is not far 
to seek; for example, today, two gallons of gasoline 
are obtained from a unit volume of crude oil from 
which only one would have been obtained seventeen 
years ago. Manufacturing costs have also been reduced 
and the savings passed on to the public. 

Commenting on the charting of a course for the 
industry to follow, Mr. Ickes takes occasion to impugn 
the motives of sincere advocates of a state compact, 
which compact at this writing has just been signed by 
nine of the oil-producing states. Palpably, Mr. Ickes 
has his facts twisted when he says: “It (a state com- 
pact) has been tried without success.” Any construc- 
tive suggestions Mr. Ickes has to offer the industry can 
only be viewed with caution when such misstatements 
of facts are made. 

The president of the American Petroleum Institute, 
Axtell J. Byles, in taking issue with the views ex- 
pressed by Mr. Ickes, says: “The Secretary makes an 
attack upon the good faith of the entire American 
petroleum industry, condemning it in sweeping gen- 
eralities and ignoring its great contribution to the 
progress of the country. It is equivalent to showing 
but one side of a balance sheet—failing to disclose the 
assets and dramatizing the liabilities. 


“The industry admits faults common to rapid 
growth, but feels that it has rendered a unique service 
to the American people. It has aided the unparalleled 
development of automotive transportation to which 
the public owes so much. No person has been charged 
unreasonable prices or in any way handicapped in his 
utilization and enjoyment of the products of petro- 
leum. The industry is today meeting the gasoline re- 
quirements of the nation out of half the volume of 
crude oil which would have been necessary to meet 
such requirements seventeen years ago. To have pro- 
duced last year’s gasoline requirements by the processes 
in use in 1917 it would have been necessary to have 
run 1,866,000,000 barrels of crude oil. In 1934 the 
industry actually supplied the gasoline requirements 
by running 893,000,000 barrels of crude oil. That is 
real conservation of a limited natural resource. 

“The retail price per gallon at which this gasoline 
was sold to the public in 1934 was just half the retail 


FEBRUARY, 1935 


~ —m_ oe ene 


price per gallon which it was necessary to charge 
fifteen years ago. This reduction in cost to the con- 
sumer, made possible by increased efficiency on the 
part of the industry, was largely defeated by cumula- 
tive federal, state, county, and municipal taxes which 
on gasoline and motor lubricants alone amounted to 
over $754,000,000 last year. 

“There has been some waste incidental to the pro- 
duction of crude petroleum, particularly in the earlier 
stages of development, but such waste has been mainly 
due to the law of capture which was imposed upon the 
industry by the courts. This constitutes a fundamental 
problem which representative members of the indus- 
try long have struggled to eradicate, developing pro- 
ration and unit operation as partial correctives. Cer- 
tainly, the oil industry cannot justly be charged with 
the appalling gas waste in the Panhandle field or failure 
to enforce proration in East Texas.” 

Mr. Byles said he did not agree with the Secretary’s 
views concerning the futility of an interstate compact, 
and expressed serious doubt as to the legality of reme- 
dies proposed by the Secretary. He added: 

“Federal control of the oil business offers nothing 
that the industry, with the aid of states wherein crude 
oil production lies, cannot itself more effectively pro- 
vide. One of the most constructive things that the 
Federal Government could do is to re-enact, in consti- 
tutional form, a prohibition against transportation in 
interstate and foreign commerce of crude oil and its 
products produced in violation of state laws. Regimen- 
tation from Washington would stifle the far-flung indi- 
vidual activities necessary to sustain this dynamic en- 
terprise and, in the long run, would lead to the cre- 
ation of a shortage of and so high a price for motor 
fuel that it would work injury to the American pub- 
lic. It is impossible to operate the petroleum industry 
as a public utility and threats to attempt to do so may 
delay progress toward the consummation of those 
things which both the Secretary and the industry 
desire to attain in the public interest.” 


Potential One state at least sees fit to throw into 

System the discard the “potential” system of 

ieendied prorating wells and in its stead adopt 
iscarae 


a more rational method of allocating 
well allowables. 

What the State of Michigan is seeking to do is to 
allocate the production of each well on what has been 
termed a normal producing basis; that is, its average 
ability to produce day after day over an extended 
period. 

Under the “potential” system there has arisen a mis- 
taken belief that tremendous amounts of oil are 
immediately available for market. Potentials are with- 
out a doubt the grand inhibition of the oil industry. 

It is heartening to observe, therefore, that this en- 
lightened step to banish the spectre called “potential” 
has been taken, 
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After holding up for several days its re- 
mittee Revises Port 07 the Connally oil bill, designed to 
Connally Bill take the place of Section 9-C of the 

Recovery Act, declared unconstitutional, 
the House Interstate Commerce Committee has finally agreed 
upon a compromise measure. From the Connally bill, which 
passed the Senate, has been eliminated all but one paragraph 
and new provisions substituted. These provisions are described 
as being less stringent federal control than those in the 
original Connally bill. 


House Com- 


The committee bill merely would direct the President to 
forbid interstate transportation of oil and its products pro- 
duced or withdrawn from storage in excess of quotas fixed 
by state laws or agencies whenever he found excess oil was 
an undue burden on interstate commerce by reason of causing 
a lack of parity between supply and demand. The Connally 
bill would forbid outright the interstate movement of oil 
and derivatives produced, processed, or handled in excess of 
amounts stipulated by the states. 

The committee eliminated the sections of the Connally bill 
that would provide for certificates of clearance for oil moved 
in interstate commerce, and for the setting up of boards to 
issue the certificates for legal oil. Chairman Rayburn of the 
Interstate and Foreign Commerce Committee stated, how- 
ever, that a subcommittee headed by Representative Cole 
of Maryland has been directed to draft clauses covering ad- 
ministration of the measure. 


The House committee also added a proviso limiting the 
life of the legislation to June 1, 1936, and another that would 
permit the government to confiscate illegal oil flowing in 
interstate trade. 

The paragraph of the Connally bill retained was that de- 
claring it to be the policy of Congress to protect interstate 
and foreign commerce from the harmful effects of contra- 
band oil. This was designed to meet the Supreme Court 
decision that Section 9-C of the Recovery Act, authorizing 
the President to prohibit interstate and foreign commerce in 
illegal oil, is unconstitutional on the grounds that it was an 
unwarranted delegation of the powers of Congress to the 
executive. 

* 


A six-hour open flow test with the last 
Flow Tests four hours to count will be the method 
for 0.C employed to determine potentials for 
— wells of the Wilcox zone of the Okla- 
homa City field for the six-months’ period beginning with 
April, the state corporation commission has decided. The 
result multiplied by six would give the daily potential. 


Six-Hour 


A hearing was held recently on application of the Indian 
Territory Illuminating Oil Company and other companies for 
determination of a method for taking open flow potential 
tests. 

e 


Third Oil 


‘At the request of Governor James V. 
States Allred of Texas, Governor Marland of 
Conference Oklahoma has called a third oil-states 

conference, this one to meet in Dallas 
February 15. The purpose of this meeting is the same as the 
others: to consider a compact among the oil-producing states. 
An effort will be made to effect an agreement of the prin- 
cipal oil states on legislation to control production, and other 
controversial matters in the industry. The first conference 
accomplished little; at the second, the oil-states’ compact 
proposal, providing for a board to set allowables, was adopted. 
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Water in The water problem in the Conroe field 
Conroe Field Texas, is becoming more serious, accord. 
ing to information from reliable sources 

and at present there are 57 wells in the field averaging from 
1 to 65 per cent water. Two wells have been abandoned 
because of water and several others are dead. Most such wells 
are around the edges or along the fault planes of the field 
° 


Representative Morgan Sanders of Texas 
has introduced into the United States 
House of Representatives a bill to in. 
crease the import tax on crude petroleum 
to 42 cents a barrel. The present import duty of 21 cents , 
bbl. expires in June. At the same time the petroleum cod 
which includes a limitation upon imports, dies, and fear has 
been expressed that unless adequate legislation is enacted 
prior to that date the country may be flooded with foreign oi 

Sanders’ bill also includes a $2 per ton import duty op 
asphalt. 

The measure has been referred to the Ways and Means 
Committee, of which Sanders is a member. 


Ask Higher 
Oil Import 
Tax 


Disney Representative Wesley E. Disney of 
Drafts Oil Tulsa, Oklahoma, has placed before 
Legislation President Roosevelt the first draft of new 


legislation providing for federal enforce. 
ment of oil production allocations in the three states having 
state proration laws. President Roosevelt had asked Represen. 
tative Disney to prepare a bill on oil legislation. The bill wil 
not be introduced into the Congress unless it is approved by 
the administration, it is stated. | 

The Disney measure sets up a board of five members to é- 
termine national supply and demand and allocate production 
quotas to the three states having state laws providing for 
proration of production between the various producing fields, 
The Secretary of Interior is made a fifth and ex-officio men- 
ber of the board. The others would be named by the Pres: 
dent. The board would have no authority to impose its pro- 
duction allocations upon a state unless that state, already 
having proration laws, refused to maintain its allowable « 
determined by the board, Disney explained. 

No expiration date is fixed in the Disney bill, thus, if 
enacted, it would become a permanent statute. Disney says 
the bill does not attempt to set up federal control over th 
industry. Rather, he terms it a measure for protection of the 
states against uncontrolled production of competing states 
and lawless and reckless exploitation of production within : 
state. 

a. 


The Elk Hills oil reserve in California, 
Owner Elk involved in the famous Teapot Dome 
Hills Oi; case, belongs to the United States gov- 

ernment, Secretary of Interior Ickes ha 
ruled. The decision opens the way for government suits t0 
recover $25,000,000 for oil taken from the reserve in recent 
years by various private concerns. This decision also settles 
the last aspects of the Teapot Dome-Elk Hills case. 

Ickes reversed a ruling made February 23, 1933, by Federal 
Land Office Commissioner C. C. Moore, who upheld the right 
of California to hold title under a school land grant of 190. 
Ickes’ decision hinged on whether the mineral character of 
Elk Hills was known in 1903 when section 36 was trans 
ferred to title of California. He decided that they were. and 
held that California had never held legal title to the land, 
therefore could not transfer or lease it. 
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- LINERS 


WEARS MANY TIMES LONGER! 
WON’T SCORE-—SAVES PISTONS 


The Oil Well Supply Company is the exclusive manufacturer and distributor 
throughout the world for Di-Hard Slush Pump Liners for use in Slush Pumps. 


Actual field tests, checked on revolution sistance to wear and abrasion. Di-Hard 
counters, have proved “OILWELL” Di- Liners are precision ground to a mirror 
Hard Slush Pump Liners outwear the or- finish, which, together with the inherent 
dinary heat-treated steel liners four to five low coefficient of friction of I. R. Metal, 
times. That means a tremendous saving! results in maximum piston and liner life. 


The inner walls of these liners are ar- Ask for Leaflet No. 23. 


mored from end to end with I. R. Metal of ; ; , “ "= 
uniform wall thickness. The bond be- Liners Available for All Sizes of ‘“OILWELL 


a , - d WILSON-SNYDER Slush P 
tween the lining and the Liner is perfect _ aiaitalitaainas 


o so two metals are actually fused to- OIL WELL SU PPLY CO. 


The 1. R. Metal (Patented) lining is Subsidiary of United US States Steel Corporation 
amazingly hard, resulting in maximum re- Branch Stores in all Oil Fields 








FEBRUARY, 1935 19 








LATEST 


ne TO Re A 





HE bringing in early in the month of Harvey Blair and 

Willis Hartman well No. 1 Theodore M. Gurney, four 
and a half miles southeast of Russell, Kansas, opens a new 
pool along the Barton Arch, the thirteenth for Russell County. 
The well was drilled to a total depth of 3006 ft. and is pro- 
ducing from the Oswald lime. On the initial test it swabbed 
15 bbl. an hour and later was cleaned out and acidized. 


uw 

The Shell Petroleum Corporation’s No. 3 A. P. Haury, 
half way between the Allen and Manvel pools, apparently has 
given Brazoria County, Texas, its eighth pool. On the initial 
flow the well produced 1,000,000 cu. ft. of gas and four bbl. 
of oil daily through a ¥4-in. choke. The test was drilled to a 
depth of 7495 ft., but was plugged back and completed at 
7237 feet. 


The Monument area of Lea County, New Mexico, is at- 
tracting the attention of oil men. The Amerada Petroleum 
Corporation has had several showings on its prospect well 
No. D-1 State. Oil and mud was picked up in a drill-stem 
test at 3804-3858 ft., after which the hole was deepened to 
3898 ft. for another test. This well has had volumes of gas 
totaling from 1,000,000 to 7,000,000 ft. daily from 2600 
ft. down. 


y 


The discovery of a new pool in Fisher County, Texas, 
seemed apparent when the Merry Brothers and Perini and the 
Tide Water Oil Company’s test No. 1 E. Howard flowed 
three heads of oil, one lasting 30 minutes and producing 40 
bbl., before being put on the swab. The oil tests 38.8 gravity. 
The well is 12 miles west of the north end of the Royston 
area and is drilled to an approximate total depth of 3670 feet. 


we 


A test that seems assured of opening a new productive area 
in California is the Universal Consolidated Oil Compaay’s 
No. 1 Nutt, east of the Montebello field. A recent drill stem 
test indicated a well that will produce approximately 1000 
bbl. daily. At a depth of 5122 ft. the operators were prepar- 
ing to make a production test. 


AVERAGE CRUDE OIL PRICES 


California Louisiana 
Playa Del Rey $ .90 North Louisiana $ .95 
Coalinga 81 Gulf Coast 1.04 
Signal Hill 1.12 Illinois 1.13 
Montana 1.35 Kentucky 1.08 
Wyoming 1.00 Indiana 1.12 
Colorado 1.00 Ohio 
New Mexico By (5 Lima 1.30 
Texas Michigan 1.02 
North Central . 95 a ee a 
Panhandle 83 oe 
West Texas .70-.75 Bradford 2.20 
Gulf Coast 1.04 Southwest 1.87 
Darst Creek 87 Eureka 1.82 
East Texas 1.00 suckeye 172 
iininiain 1.00 Corning 1.32 
Oklahoma 1.00 West Virginia 1.67 
Arkansas ... .. .70 Canada 2.10-2.17 
20 





ACTIVITIES IN THE OIL FIELDS 


A deeper drilling campaign apparently is getting underwa, 
in West Virginia. At the present time six tests are drillin 4) 
the Cooper’s Creek district of Kanawha County with ms 
expected to follow and if these prove successful jt may be 
the beginning of a deeper drilling campaign throughout the 
state. The success of Fred Paul Grosscup and his ASSOCiates jn 
finding production last summer at 4800 fe. encourages the 
redrilling, at a greater depth, of many old fields in the state 


ae 


Dirk Brothers’ No. 1 Foley, four miles southwest of the 
West Tuleta pool in Bee County, Texas, tested 400 ft. of oj 
in 12% minutes in sand at 3409-3427 ft., and if brought in 
as a commercial producer will open a new pool, the third 
Dirk Brothers have discovered in northern Bee County in 
less than a year. 


The Sinclair-Prairie Oil Company et al’s No. 1 School 
Land, a wildcat test nine miles northeast of Guthrie and foy, 
miles southeast of the Langston pool in eastern Logan County 
Oklahoma, has opened a new pool. Initial tests indicated ; 
100- to 150-bbl. well. The well was drilled to beloy 
5000 feet. 


A new Arbuckle lime pool has been discovered in Osag 
County, Oklahoma. The Bay Oil Corporation’s No. 1 Osag 
initially flowed 225 bbl. of oil in 23 hr. from a total depth of 
2911 feet. The well is three and a half miles northwest of 
Cleveland. 


The Humble Oil and Refining Company's No. 3 Devilbiss 
one mile southwest of the discovery well in the Roanoke field 
of Louisiana, is the deepest producing well in the Gulf Coast 
district and opens a new producing sand. It was brought in 
recently making 3,000,000 cu. ft. of gas and some oil at: 
total depth of 9425 feet. The hole was drilled to a depth of 
9571 ft. but was plugged back. 


DAILY AVERAGE CRUDE OIL PRODUCTION 
(Figures in barrels) 


Furnished by A.P.I. 











Federal 
Agency Week Week Week 
Allowable Ended Ended Ended 
Effective Jan. 26, Dec. 29, Jan. 2%, 
Dec. 17 1935 1934 1934 
Oklahoma 489,300 509,950 469,200 467,350 
Kansas 137,100 141,000 142,750 _ 107,450 
Panhandle Texas 60,900 61,150 42,600 
North Texas 56,750 57,550 52,900 
West Central Texas 26,050 26,400 24,750 
West Texas 153,950 155,800 129,25¢ 
East Central Texas 51,500 46,400 42,950 
East Texas 127,800 419,400 396,000 
Conroe 17,600 46,150 47,700 
Southwest Texas 57,850 4,650 44,050 
Coastal Texas " 
(Not incl. Conroe) 127,900, 130,000 110,750 
TOTAL TEXAS 1,006,800 1,010,300 997,500 890,950 
North Louisiana —— 83 2008, 900 27,800 
Coastal Louisiana ee ae __ 88,550_ 85,400_ _ 45,100 
TOTAL, LOUISIANA 99,700 111,750. 199,300 —_ 78,600 
Arkansas 31,000 31.400 34,300 32,100 
Eastern 
(Not incl. Michigan) 96,100 99,400 98,550 98,600 
Michigan _ 28,100 34,650 27,700 __ 28,500 
Wyoming 35,700 33,200 35,050 29,650 
Montana 9,300 11,950 12,050 ert 
Colorado 3,500 3,850 3,150 2,50) 
TOTAL RK. MT. ST. 48,500, 49,000 50,250 __ 31,800 
New Mexico 19.800. 48.050 44,850 dst 
California 473,900 506,600 466,300 449,00 
TOTAL U. S. 2,460,300 2,542,100 2.440,700 2,222,178 
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U. $. Daily Average Production Daily Average Crude Runs to Stills 
- for the Past Twelve Months for the Past Twelve 
ry 
; 2,650,000 2,300,000 
ra | 2,500,000____ = i | 2,200,000 
be 
he } 2,350,000__s» 6 2 2,100,000 
; i 2,200,000 4 2,000,000 
2,050,000 1,900,000 
1,900,000. _ 4 1,800,000 
Bee rt re 
; | 1,750,000__— > | 1,700,000 
Ne ies 3 
si 1,600,000. 1,600,000 
In a vo — . = vo — . 
. ° ” — . ys 2 ° on * ro . . - 
rd SRR SCPPas Seg Ssaegy Pasig 
e e . . 
” U. S. Crude Oil Stocks for the Gasoline Stocks in U. S. Refineries 
vi Past Twelve Months for the Past Twelve Months 
ty, 
: | 375,000,000___ | 50,000,000 
low 
v 360,000,000__ ES ee ee id 40,000,000_ 
= — 
5 345,000,000__ _ vijmataaaaliin ~ 30,000,000 
age % 2 
| |S 330,000,000_ PerPriirr 20,000,000 
1 of Se | S 
- | 315,000,000_ 5 SF Se Se : 10,000,000 
s mm = a 2 > s = ~ v D> oD ey > ~ 
of as ss SsaSggaty og 
Oey Became nOZAS 
Diss, Above statistics furnished by the American Petroleum Institute. 
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Summarized Operations in Active Fields for January, 1935 
t in : : 
at a Fietps Completions Producers Rigs Drilling Depth of No. Casing Gravity _ Type of 
h of Wells Production Strings of Oil Tool Used 
Teens 
East Texas... . 264 262 111 171 3600 2 40 Rotary 
— Duval County. . 25 18 3 ) 2300 2 22 Rotary 
Archer County. 66 41 19 38 660-1800 l or 2 40 Rot.-Cab. 
Conroe. . 3 3 1 3 2000-7400 3or4 40 Rotary 
a Refugio County 7 6 3 5 5200 2 38 Rotary 
KLAHOMA 
Oklahoma City. . 4 4 8 20 6500 3 39 Rotary 
: Osage County... 23 18 20 48 380-2850 2 37 .5-40 Rot.-Cab. 
ANSAS 
eek McPherson County 12 8 5 28 2900-4300 2 38 Rot.-Cab. 
. P Ellsworth Arch. . 41 34 22 101 3300 4 37 Rort.-Cab 
. 21 SALIFORN’A 
134 Kettleman Hills. . 3 3 2 24 8300 3 or 4 40 Rotary 
850 Long Beach.... 8 8 10 34 7000 3 36 Rotary 
450 | 
400 
,900 . - e,e 
a | Field Activities by States for January, 1935 
2,050 | | - 
4 | STATE Completions Producers Locations | Rigs Drilling Wells | Production, 1934 
450 January December | January December January December | January December | January December | (In Barrels) 
Arkansas... 2» 44 | nun 5§ 22 21 =| = 10 17 53 42 11,412,100 
0,150 red “ 47 44 45 39 45 79 65 81 212 226 175,678,362 
0,950 olorado 1 2 1 1 4 5 24 26 1,168,000 
7800 Illinois 3 3 2 1 1 1 18 9 4,466,000 
700 Indiana 6 12 4 9 2 2 54 52 813,000 
19,10 Kansas. . 86 66 63 47 129 88 44 42 233 192 45,577,050 
3,500 Kentucky 13 15 9 9 1 2 19 22 4,863,000 
32,100 | | Louisiana 60 64 33 41 59 48 50 54 134 151 32,572,900 
Michigan 28 26 lI 17 48 42 132 103 149 169 10,589,600 
98,600 Mississippi 3 4 0 1 1 2 11 13 Gas Prod 
23,561 Montana. . 8 10 4 10 ; 9 7 44 46 3,797,000 
20,651 || New, Mexico 15 19 10 5 14 9 88 19 ey 
29,650 | | New York. - 7 1 1 2 3 2,880,700 
el Ohio. ... 117 i24 83 8i 52 51 214 211 4:291,000 
2,800 Oklahoma 139 148 92 84 180 169 93 103 494 462 176,506,550 
31,880 850 Pennsylvania 17 12 14 10. | 16 22 86 89 15,353,850 
11,500 Way 768 746 561 571 954 1061 407 447 1019 1107 380,848,000 
49°90 v.. Virginia 30 55 24 43 ae es 18 2 3 80 89 4,04 3,550 
22.18" a: 3 ass . 9 on 74 12,371,100 
— Total 1 362 : 1367 I 978 987 1437 1508 928 980 3002 3088 903,850,812 











INEEI FEBRUARY, 1935 21 








PROGRESS OF MAJOR PIPE LINE WORk 





LANS are under way for the construction of a gas pipe 
line from the Texas Panhandle to St. Louis and Detroit, 
Public Works Administrator Harold L. 
recently. The project would cost between $30,000,000 and 
$50,000,000 and would take the excess gas from the Texas 
Panhandle that is now being wasted at the rate of one billion 
cu. ft. daily. The project would be administered by the State 
of Texas, and Ickes revealed that he has conferred recently 


Ickes announced 


with R. B. Anderson, personal representative of Governor 
James V. Allred of Texas. The project would be financed by 
PWA funds. 


If separate lines were run from Texas to St. Louis and 
Detroit a total expenditure of $50,000,000 would be involved, 
but if a single line is laid to Detroit via St. Louis the cost 
would be $30,000,000. 


The Sinclair Pipe Line Company is reconditioning parts 
of its line between Shawnee and Pauls Valley, Oklahoma, a 
distance of 45 miles. The line is an 8-in. and 12-in. one, and 
spot welding and patching are being done where the pipe is 
found to be badly corroded. 


An outlet has been provided for the Bruni townsite area 
of the Cole field in Webb County, Texas. The American 
Liberty Oil Company and the Humble Pipe Line Company 
have reached an agreement whereby the American Liberty 
has leased two 55,000-bbl. tanks at the Humble’s Bruni tank 
farm and has constructed a pipe line from the field to the 
latter point. The Humble is to transport the crude from there 
to Inglesides for coastwise transportation by water. 


The Stanolind Pipe Line Company has completed the 
15-mile pipe line, consisting of eight miles of 8-in. and seven 
miles of 4-in. pipe, from the Gates pool in Stafford County, 
Kansas, to the company’s Hudson station in the same county. 
This is a part of an extensive construction program that the 
Stanolind has under way in Kansas at the present time. In- 
cluded in the program is the laying of 65 miles of 10-in. 
pipe paralleling an existing line. Twenty miles of this is from 
Eldorado east to Sallyards junction, 20 miles is on the line 
west of Eldorado in Sedgwick County, and 25 miles is in 
Stafford County, southeast of the town of Stafford. Forty 
miles of the pipe is new, the remainder being reconditioned 
pipe taken from various portions of the company’s system. 
The Stanolind’s line also is being looped from its Branden- 
stein booster station in Rice County to the Smokey Hill 
River junction in Russell County, a distance of 29/2 
From the Brandenstein station to the Bushton station, 71/2 


miles. 


miles, the existing 6-in. line is being paralleled with an 8-in. 
line, while from Bushton to the Smokey Hill River junction 
a 6-in. line is being laid to parallel the present 6-in. line. 
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The Firm Oil Company has constructed a 21/4-in. bi 

line from its new producer in northern Bee County, Texas 7 
Pettus, Texas, a distance of approximately ten miles, and buil 
a loading rack. The same company is to lay a second line 
a 4-in., paralleling the 2'/2-in. line, as soon as more production 
is developed, they announce. The well here referred to js the 
Firm Oil Company’s Grissom, brought in a producer recent} 
and is looked upon as having opened a new field. " 


The Coletto Creek field, Victoria County, Texas, has taken 
on increased importance with an outlet provided for its crude 
Albert Plummer, who is an extensive operator in the field 
has constructed a gathering system and laid a 4-in. line 
Aloe, where he also has provided loading racks. Prior to the 
laying of the line there were 20,000 bbl. of crude accumulated 
in lease storage. 

as 


The Gulf Pipe Line Company is laying a pipe line from 
the Gypsy Oil Company’s discovery well in the Altus dis. 
trict to Humphreys, Oklahoma, where a loading rack will be 
constructed. From Humphreys crude from the new Alty 
field will be transported by tank car to Wichita Falls, Texas, 
and turned into the Gulf’s trunk line. This is the first outlet 
for the district. 

e 


A new marine terminal is to be built at Houston, Texas, 
by the General American Transportation Corporation, and 
the company’s terminal at Carteret, New Jersey, will be 
enlarged to twice its present capacity. The Houston terminal 
will have direct pipe line connections with the East Texas 
field, it is announced. It will cover 50 acres in the Galen 
Park section with frontages on the Houston Ship Channel 
and the Southern Pacific Railroad. The first unit, expected to 
be completed between March 15 and April 1, will havea 
total capacity of 500,000 bbl., and additional units may be 
added later in the year. Buildings will include a moder 
office structure, a testing laboratory, residences for depart- 
ment heads, and a car repair shop. The terminal at Carteret, 
New Jersey, opposite Staten Island, now has 500,000 bbl. 
capacity, which will be increased to 900,000 barrels. Con- 
struction work will start soon. New tanks, recently completed 
at the Corpus Christi, Texas, terminal, increase its capacity 
to 600,000 barrels. 

* 


Construction of a 20-mile gas pipe line by the Southern 
Ontario Gas Company from Leamington, Ontario, to the 


Glenwood field is scheduled to commence early in the spring, 


with the line completed early in the summer. The town o | 








Leamington handles local distribution through its own mains | 


and heretofore has been supplied with unpurified gas. Under j 


an agreement with the Southern Ontario Gas Company t 
company will deliver purified gas. 
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THE MONTH’S ACTIVITIES IN REFINING 





Per Cent Refining Capacity Operated 


Eastern Division, 70.6 per cent 


HE Phillips Petroleum Company is enlarging its Okla 
and Vinita Park natural gasoline plants in the Okla- 
homa City field. Materials already have been purchased and 
fve 230-hp. compressors are being installed at each plant, 
giving Vinita Park 30 units of that size and Okla ten. The 
engine rooms of both plants are being extended 75 feet. 
e 


The Crown Central Petroleum Corporation at Houston, 
Texas, has let a contract for a large steam generator, which 
will be tied into the present boiler house. The new unit is 
being supplied by The Henry Vogt Company, Louisville, 
Kentucky, and is of the new all-welded construction de- 
signed for 75,000 Ib. of steam per hour. 


a 
George L. Machris, president of the Wilshire Oil Com- 


pany, Inc., of California, has signed a license contract with 
the Universal Oil Products Company, Chicago, for a combi- 
nation skimming and Dubbs cracking unit to process 12,000 
bbl. of crude a day. The unit, a refinery in itself, is to be 
constructed at Santa Fe Springs, California. Present plans 
call for the unit to take off a 35 per cent cut with waste 
heat by means of a system of heat exchangers and to subject 
the topped crude, amounting to approximately 7800 bbl. 
daily, to selective cracking. It will operate on the full-flash- 
ing principle. 
® 

The Westgate Oil Company is enlarging its gasoline plant 

in the Oklahoma City field with the installation of five 


new 230-hp. compressor units, purchased from Clark Bros. 


Co., Olean, New York. 


Central Division, 65.0 per cent 


Western Division, 60.4 per cent 


ing both equipment and engineering. The plant will cost 
$550,000 and is expected to be placed in operation by May 1. 


Fred Bowen has obtained a surface lease on two acres of 
the Willis Smith and others’ No. 1 land in the J. $. Caruth- 
ers survey of the East Texas field, upon which he proposes 
to construct a natural gasoline plant. 


2 
The 1500-bbl. refinery being constructed by the McClana- 
han Refining Company at St. Louis, Michigan, ten miles west 
of the Porter pool, is scheduled for completion February 15, 
E. G. Guy, in charge of construction, has announced. D. E. 


Foster will be superintendent of the plant, which will provide 
an outlet for the McClanahan Oil Company. 


The United Gas Public Service Company has announced 
plans for doubling the capacity of its 20,000-gal. gasoline 


absorption plant in the Rodessa gas field in north Caddo 
Parish, Louisiana. 


° 
Capacity of the recently-constructed refinery of the Fern 
Oil Company at Thermopolis, Wyoming, is being increased 
from 2500 bbl. daily to 7500 barrels. New refining units 
and three new 100-hp. boilers are being installed. 


The Apex Gasoline Company has placed in operation its 
new casinghead gasoline plant in the Porter field of Mid- 
land County, Michigan. From 2,000,000 to 3,000,000 cu. ft. 
of gas is being used daily and eventually it is expected to 


increase that volume to 








; 5,000,000 cu. feet. 
. Crude Runs to Stills, Gasoline and Gas and Fuel Oil Stocks, z , 
Week Ending January 26, 1935 
a 
The Sabine Gasoline A. P. |. Figures 
Company has started con- (Figures in Barrels of 42 Gallons Each) The Arkansas Natural 
struction near Longview, oapren Gas Corporation has pur- 
oO 
Tex y is re Per Cent Motor Gas and . 
as, of what is reputed Per Cent Daily Ave, Operated Fuel Fuel Oil chased the contracts and 
“™ * > > cies DISTRICT Potential Crude of Tota Stocks Stocks . : 
to be the largest gasoline Capacity Runsto Capacity Thousands Thousands gathering system of the 
plant in the East Texas Reporting Stills Reporting of Bbl. of Bbl. 


Phillips Petroleum Com- 





field. The gas is to be taken 





East Coast 100.0 417,000 71.6 13,281 11,551 pany in the Homer field of 
from more than 1000 wells Appalachian 93.3 89,000 63.6 2,004 1,212 os 7 
; se contraéts 
Ind., Il, Ky. 94.6 322,000 76.5 8,159 4,761 Louisiana. These ¢ 
having an approximate Okla., Kans., Mo. 83.7 246,000 63.7 4,793 4,004 will make it possible for 
, Inland Texas 47.6 90,000 53.9 1,288 1,813 : 
volume of 14,000,000 cu. Texas Gulf 97.7 478,000 81.4 5,727 9,477 the Arkansas Natural to 
ft. per 24 hours The pi: La. Gulf 96.4 120,000 74.1 1,215 4,135 7 “1 
, Ps . The plant ‘tebe ons 40,000 51.9 250 477 double its daily output of 
is of the vapor rectifica- Rocky Mountain 66.7 42,000 65.6 737 736 natural gasoline in the 
, California 96.9 454,000 55.2 10,434 65,845 The Philli 
tion type > r Pe- ie The 1illips plant 
ype patented by Pe TOTALS WEEK: field. ne ps p 
troleum Engineering, Inc., January 26, 1935 89.8 2,299,000 67.4 47,888 104,011 will be dismantled and 
. January 19, 1935 89.8 2,347,000 68.8 46,995 106,034 





which company is furnish- 
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moved to Oklahoma. 


THE HIGH COSTs 


<U) I An POWE 
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.¢) 
| ive kind of Diesel-electric power quickly pays for itself on any location 


where water is scarce or where natural gas is limited or not available. 
Draw works, rotary table, mud pumps — all can be driven safely, smoothly, 


dependably, and at minimum éxpense. 


One company has been using a pair of Cooper-Bessemer Diesels for Diesel- 


electric drilling, similar to the one illustrated, for more than four years. 


Cooper-Bessemer engineers have made a most intensive study of the operating 
Fa sto] gota t-1a1tilatol am O)1-+1-1 mr. Gan Gola lo Ml DE GP olah\7-\ ako] (ol DII-11-] Io lid-Ya altel ah 7-. ame Lit 


very latest records are available to you. 


THE COOPER-BESSEMER CORPORATION 


Mt. Vernon, Ohio — PLANTS — Grove City, Pennsylvania 


640 East 6lst Street 201 East First Street Magnolia Building 25 West 43rd Street 225 Crockett Street 505 Esperson Building 
Los Angeles, Calif LEViEte ME @) dielareluite) Dolias, Texas New York City Shreveport, La. Houston, Texas 


A Cooper-Bessemer 300 H. P. 
Type FP six-cylinder Diesel en- 





gine with atmospheric relief in- 
jection system, radiotor and 
direct-current generator, all 


mounted portably on sub-base 





for Diesel-electric drilling 
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LOSE regulation of 
the weight on the 
bit is a vital requirement 
contributing to efhi- 
ciency in rotary drilling 
operations. The greater 
the drilling depth and 
the heavier the equip- 
ment used the more 1m- 
portant does this re- 
quirement become. If 
the desired weight on 
the bit for the forma- 
tion being drilled is to 
be held at a constant 
value, it is essential that 


—s3 


form. 
With the regular type 


use for feeding the bit is 
a purely manual opera- 


cised may be subject to 


dependent wholly on the 
alertness and skill of the 


indicator as a guide, he 

controls the weight to 

the best of his ability by 

manual pressure on the brake lever of the hoisting drum. 
Irregularities in the rate of feed under such conditions are 
inevitable; but the detrimental effect on drilling efficiency is 
dificult to estimate. It is certain that maximum bit per- 
formance is not obtained. There are also the twist-off hazard 
and the possibility of a crooked hole to be considered. 

An entirely new type of rotary feed control has recently 
been developed that is designed to overcome the inadequacies 
and hazards of hand-feeding methods. This new device was 
tested out about a year ago in the Kettleman Hills field, 
California, on a heavy-duty rotary drilling rig of the Drill- 
ing and Exploration Company. The president of this com- 
pany, J. E. Brantly, is the inventor and patentee of the new 
feed control. 

Soon after the feed control had been put into use it became 
apparent that the efficiency of the rig had been greatly in- 
creased and that the feed control made it possible to drill 
straight holes with minimum effort and expense. Its success- 
ful performance led to the development of the “Oilwell” 
Brantly Rotary Feed Control, now used extensively for deep 
drilling and for drilling where the vertical deviation must be 
held within close limits. 

_ Of particular interest is the principle of operation of this 
important rotary drilling accessory. Power required to actu- 
ate the feed control is derived solely from the tension in the 
rilling line. The drumshaft torque resulting from the ten- 
sion in the drilling line is utilized to drive a small pump 
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Rotary Feed Control in service on well ‘ 7 thle 
i i H ° -narge e re) > re- 
in Kettleman Hills field, California charge ou e re 








through a reduction 
gear. The discharge rate 
of this small pump, 
which uses water as a 
fluid, governs the feed- 
ing rate of the bit. By 
means of a manifold on 
the discharge line of the 
pump, any desired rate 
of discharge can be ob- 
tained simply by adjust- 
ing the size of the dis- 


quired amount. 
In construction the 
feed control is a com- 


the rate at which the bit pact self-contained unit 
is fed be positively uni- that can be installed and 


moved with ease. It con- 
sists of an oilbath fully- 


of heavy-duty rig, the enclosed double - reduc- 
conventional hand-feed- tion gear and a small 
ing method in universal 


six-cylinder double-act- 
ing power pump, 1 34-in. 
bore and 2!/-in. stroke. 


tion and as such, the de- ' ivi H The reduction gear and 
gree of control exer- Compact unit, deriving Its power 


the pump are built into 
a single unit that is 


wide variations, being from tension in drilling line, holds mounted on steel skids. 


A steel water tank, from 
which the pump takes 


driller. Using the weight uniform rate of feed on bit its suction, is also 


mounted on the same 

skids. The discharge 

manifold,which includes 
the orifice valves for regulating the pump pressure and speed, 
is conveniently placed adjacent to the driller’s position on 
the derrick floor. The low-speed shaft is driven by a chain 
from the sprocket and clutch on the drumshaft or the line- 
shaft of the hoist, depending on the type of hoist used. From 
the drumshaft of the hoist to the pumpshaft of the feed con- 
trol the overall speed ratio is 250 to 1. The arrangement of 
the feed control is shown on the accompanying drawings on 
pages 28 and 29. 

All working parts of the power end of the pump and the 
complete reduction gear assembly of the feed control are 
fully-enclosed and amply lubricated by oilbath and splash. 
The gears are of single-helical construction and are fully heat- 
treated for best wear characteristics. The bearings are all 
of the tapered roller type. The speed ratio is so great that the 
fluid pressures are low even with the heaviest drill pipe loads, 
thus making the wear and tear on the pump parts negligible. 

The discharge manifold is a single unit of unique construc- 
tion. Five orifice valves, in sizes from '/ in. to 2 in., are in- 
corporated in the manifold to govern the rate of fluid dis- 
charge, which, in turn, governs the feeding rate of the bit. 

The operation of the feed control is very simple. When 
making a round trip or adding a joint of drill pipe, the drive 
clutch for the feed control is automatically disengaged. To 
resume drilling, the bit is lowered to the bottom of the hole 
and is then picked-up about three ft., at which time one 
drive clutch is engaged and the hoist brake is entirely re- 
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Drawing shows the hook-up of the Rotary Feed Control 
on a drum-shaft drive for 2-shaft hoists 


leased. The bit is then lowered to bottom by opening the 
largest orifice valve in the discharge manifold, thus permit- 
ting the pump to’ discharge freely. When the bit reaches 
bottom, all the valves are closed except the one that provides 
the desired rate of feed; rotation is then begun as in regular 
drilling practice. 

Many advantages claimed for this new feed control have 
been demonstrated in actual field performance. Some of the 
most outstanding of these are: 


More Hole Per Bit.. A uniform rate of feeding is pro- 
vided in place of the irregular rate that results from hand- 
feeding. It is a well-known fact that in the metal-cutting 
industry, hand-feeding a cutting tool results in inefficient 
removal of the material and short cutting-life of the tool. 
The same principle holds true in rotary drilling operations, 
for a rotary drilling rig is nothing more than a huge drill 
press that uses slush as a cutting compound. The more uni- 
form the rate of feed, the more efficient the cutting action 
of the bit will be and, consequently, the greater the amount of 


hole that will be drilled per bit. 


More Hole Per Hour. Since the feed control assures a 
uniform rate of feed and maximum cutting-life of bits, a 
minimum number of round trips for replacing bits is re- 


quired. The reduction in the number of round trips results ’ 


in a like reduction in overall drilling time. 


Straighter Hole. It is a well-known fact that an irregu- 
lar rate of feed, such as results from hand-feeding, often 
causes the bit to deviate widely from the vertical. It follows, 
therefore, that a uniform feeding rate, such as is assured by 
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the automatic feed control, is essential to the drilling of 
straight holes. Since the requirements regarding the straight- 
ness of holes are constantly becoming more severe, this fe. 
ture of the feed control is of utmost importance. 


Twist-off Hazard Reduced. Drilling is made safer and 
easier by relieving the driller from continually riding the 
brake lever. When the feed control is used, there is litte 
danger of a twist-off or other serious trouble when a sudden 
change of drilling conditions occurs even though the driller 
does not happen to be near the controls at the time. For in- 
stance, if the bit should strike a fissure while it is being fed 
by the feed control, the drill pipe could not drop immediately 
because the line would not unspool any faster than the rat 
for which the manifold valves are adjusted. This “‘lag” gives 
the driller ample time to catch the pipe before any damages 
done. 

In case of an emergency requiring a reduction in the feed- 
ing rate, the speed is semi-automatically reduced. For & 
ample, if the bit is broken or strikes a shell or for any other 
reason ceases to cut at the rate of feed for which the fed 
control is set, the decreased tension in the drilling line tend 
to reduce the speed of the feed control because of the reduced 
drumshaft torque available for driving it. If the trouble i 
the hole is cleared up promptly, the drilling line is again sub- 
jected to the proper tension and the feed control resumes the 
predetermined rate of fed. 


Uniform Weight on the Bit. It is almost physically 
possible for a driller to keep the brake so accurately adj 
that the drilling line is fed from the drum at a rate approach 
ing uniformity. The best he can do is to feed the line 
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“bunches” with the result that the weight on the bit is vary- 
‘ag continually. When drilling with the feed control, the 
se lever is released entirely and the rate of feed is abso- 
lutely uniform. This absolute uniformity of feed is main- 
tained whether the drilling rate is one ft. per hour or 50 ft. 
per hour. Feeding the line smoothly from the drum is ad- 
yantageous when reaming or coring as well as when drilling. 

Wide Range of Feed Rates. The valves in the discharge 
manifold provide a full range of orifice sizes so that any 
desired rate of feed between one ft. per hour and 50 ft. per 
hour can be used. So great is the speed ratio between the 
drumshaft of the hoist and the pumpshaft of the feed control 
that even at very low rates of feed the quantity of fluid dis- 
charged by the pump is sufficient to permit accurate control 
without the adjustment being unstable or unduly sensitive. 


Holds Drill-pipe Load of 200,000 lb. Off Bottom. The 
heaviest drill-pipe load can be held off bottom by closing all 
the manifold valves of the feed control, thus stalling the pump 
and preventing the drum from turning. This can be done 
without creating excessive pressure on the pump, which is 
proportioned so as to keep maximum pressures relatively low. 
For instance, with eight lines in the derrick and a drum 
spooling diameter of 32 in., the pump discharge pressure will 
not exceed 170 Ib. per sq. in. when a 200,000-Ib. drill pipe 
load is held off bottom. 


Auxiliary Means for Moving the Drill Pipe in an 
Emergency. The pinion shaft of the feed control gear box is 
extended outside the case (see accompanying drawing) so that 
a small prime mover can be used to drive through the gears 
back to the drum and thus lift the pipe in case of an emer- 


gency, such as the failure of the main prime mover. For 
example, a 25-hp. prime mover used in this manner will lift 
a drill-pipe load of 150,000 Ib. with eight lines at the 
approximate rate of five ft. per minute. A clutch is provided 
so that the pumpshaft can be disconnected from the pinion 
shaft when the feed control is used for lifting the drill pipe. 


Operates at Conservative Pressures and Speeds. If a 
piece of machinery is to be successful, it must operate under 
conservative and safe conditions, it must require minimum 
attention, and it must be simple to operate and keep in 
repair. The inventor, J. E. Brantly, and the designing engi- 
neers of the Oil Well Supply Company developed the Brantly 
Rotary Feed Control to meet these requirements as well as 
to provide the many advantages that facilitate straight-hole 
drilling and tend to make a rotary drilling rig more efficient. 
Wear and tear are negligible, for the fluid pressures are low, 
the speeds of the working parts conservative, the construc- 
tion sturdy, and the lubrication efficient. Far from being a 
delicate piece of machinery, the feed control is a rugged, 
simple, and fool-proof piece of rotary-drilling equipment that 
is built for dependable service and long life. Being self-con- 
tained and of light weight the unit can be easily and inex- 
pensively transported. 


Before the end of 1934, 50,000 ft. of hole had been drilled 
with this feed control, and the performance throughout was 
reported as satisfactory. Experience indicates that this acces- 
sory plays a highly important part in reducing drilling costs 
and hazards. This new type of feed control has all the ear- 
marks of being a real contribution to the art of rotary 
drilling. 


Drawing shows the hook-up of the Rotary Feed Control 
on a lineshaft drive for 3-shaft hoists 
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Above: Greenwich field, Kansas, during early devel- 
opment. Almost 100 per cent electrically drilled. Of 
the total of 43 wells in the field, 30 are now being 
pumped with electric power 


Right: 75-hp. electric motor driving cable-tool outfit 
through O.C.S. unit, Valley Center field, Kansas 
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HE first application of electric power to drilling 

operations in Kansas was in the old El Dorado field. 
In the development of this field only cable tools were 
used. 

At the present time there are two types of electric 
cable-tool drilling sets; namely, single-motor and twin- 
motor installations. The original single-motor outfit was 
of 75-hp. capacity, but in recent years the use of 
125-hp. units is not uncommon. The no-load motor 
speed is either 720 or 900 r.p.m. The variation in speed 
required for proper drilling motion is obtained by 
means of an 11- or 12-point main controller in con- 
junction with a 14-point auxiliary controller. The com- 
bination of these two controllers provides a possible 168 
different speeds, one of which should be fairly close to 
the drilling motion desired. In operating this type of 
equipment the driller should be particularly careful to place 
the auxiliary controller in the wide-open or highest-speed 
position before attempting any hoisting. The auxiliary grids 
are designed for imparting the drilling motion only and will 
not withstand the higher current taken to the motor during 
hoisting or running casing. 

Twin-motor drilling sets consist of two double-rated, two- 
speed units, each motor belted to a common jackshaft with 
a center pulley belted to the bandwheel. The motors are rated 
either 20/50-hp. or 25/65-hp. with full speed on the low 
rating of 600 r.p.m. and on the high side of 1200 r.p.m. 

Operations such as drilling, spooling lines, reaming bits, 
etc., are performed on the low rating, and “coming out” with 
tools, bailing, running casing, etc., are done on the high 
rating, high-speed position. Fine speed adjustment for drill- 
ing moticn is obtained by lagging either motor one, two, or 
three controller points behind the other. 

It is difficult to say which type of equipment is most satis- 
factory. The single-motor equipment has the advantage of 
being simplified, easier to transport, quicker to install, easier 
to keep in adjustment, and slightly cheaper to operate. The 
twin-motor equipment is more flexible in operation, has 
greater speed range and will develop more power. The twin 
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& Electr 


W ichis 


motors, on the high rating, will develop from four to five 


times normal full-load torque without any appreciable slack- 


ing in speed. Most twin-motor outfits have pulley ratios 


provide a maximum bandwheel speed of from 90 to 10) 


r.p.m. With this high bandwheel speed the time required to 


bail out is reduced very materially, thus making it possible to 


continue to carry the water in many cases that would other 


wise call for an underreaming job and lowering of the pipe 
to shut off the water. 





Well Depth Kw-hr. 
in Ft. Used 


\ 2614 20,920 
B 2618 23,330 
c 2953 19,560 
D 3458 48,944 
Ek 2612 24,000 
F 3458 43,680 
G 3308 47,386 
H 3248 50,010 


Avg. 3035 34,700 





Total 


Cost in No. of 
Days 


Dollars 


335 
373 
340 
783 
437 
699 
945 
948 


607 


33 
19 
29 
50 
69 
64 


45 


TABLE I—ELECTRIC CABLE-TOOL 


Cost 


Kw-hr. per 


per Ft. Ft. in 
Cents 


8 12 
89 14 
66 1 

1 22 
Gg 2 16 
12 6 20 
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DRILLING 


Cost 
per 


11 
il 
17 
11 
15 
14 
13 
14 


13 


95 
30 
90 
00 
00 
00 
70 
80 


50 


Cost Motors 
per Conn. 
Day in Kw-hr. Hp. 
Dollars ir cts. 


1 
1 
1 
1 
1 
1 
1 
1 


1 


60 1-75 
60 1-75 
74 2-20/50 
60 1-75 
82 2-20/50 
60 2-20/50 
¢9 2-20/50 
89 2-20/50 
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Table 1 shows data taken on eight wells drilled with cable- 
tools and electric power. 

From a speed angle, the well ‘“C” in Table 1 probably 
is a record for cable-tool drilling. Twin 20/50-hp. equip- 
ment was used, completing the well to 2953 ft. in 19 days, 
an average of 155 ft. a day. It will be noted that, based on 
daily cost of power, this well averaged $17.90, compared with 
the eight-well average of $13.50, but can be accounted for, 
since a well drilled with such speed would have to have the 
motors operating at a very high load factor. However, on the 
basis of power cost per ft., it will be noted that this well 








_ TABLE 2—ELECTRIC ROTARY DRILLING 
No. Depth Kw-hr. Total Power Cost per Kw-hr. Cost per 
Well Days in Ft. Used Cost in Ft. in per Day in 
Dollars Cents Ft Dollars 
A 26 3480 72,920 $1045.00 30 21 $40.20 
B27) 3491 83,760 1178.00 34 24 43.60 
Cc 31 3490 73,920 1165 50 33 21 37.60 
D 32 3490 92,950 1345.00 38 2) 42.10 
E 22% 3495 89,800 1238 00 35 25 49 50 
F 2 3495 74,700 1014.35 29 21 $4.10 
G W8 3500 111.440 1311.24 37 32 46.80 
H 29 3515 88,500 1255.25 36 25 43.30 
Ave. 30 3500 86,000 $1200.00 34 24.6 $43 25 
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Above: 75-hp. cable-tool motor belted to counter- 
shaft, Valley Center field, Kansas 


Left: 200-hp. electric motor on rotary drawworks, 
Greenwich Pool, Kansas 
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averaged 6.6 cents, as compared with 11.4 cents for the 
eight-well average, or slightly more than half. The 
contractor who drilled this well also drilled several 
others at speeds approaching this record time. 

Electric rotary drilling was first introduced in Kan- 
sas in the spring of 1929, immediately following the 
discovery of the Greenwich pool. As a result, this entire 
field, with the exception of three wells, was drilled with 
either electric rotary or electric cable-tool equipment. 


The motors used to operate electric rotary equipment 
are of fairly standard type as far as mud-pump drive is 
concerned. A 900-r.p.m. or 720-r.p.m. variable speed 
motor with ratings from 150 hp. to 250 hp. is in uni- 
versal use. To operate the drawworks, a variation of 
types are in use. Until recently the usual practice was 
to equip the drawworks with a motor that was identical 
with the mud-pump motor, and consequently inter- 
changeable. 

Another early type, and one that is still in use, is 
the Hild differential drive. It consists of two double-rated 
25/65-hp. motors, both driving the drawworks through a 
large differential gear. The proper pressure on the drill bit is 
supposed to be maintained automatically through this 
hook-up. 

A later type of drawworks drive consists of dual drive 
through a common reduction gear with two 125-hp. motors 
supplying the motive power. During the drilling operation 
the switch of one motor is left open and the load carried 
entirely by the other unit. This method maintains high ef- 
ficiency under varying load conditions. When ‘“‘coming out” 
or “going in” with the drill pipe both motors are put in opera- 
tion, thus making double capacity available for this heavier 
duty. 

Last, for drawworks drive we have a double-rated, single- 
motor unit. The motor, which is usually rated at 85/250 hp. 
at 720 r.p.m., is operated on’ the low rating during the drill- 
ing operation and on the high rating when hoisting or lower- 
ing the drill pipe. The double-rating feature of this unit 
enables it to maintain maximum efficiency at varying loads 
with consequent reduction in power cost. 

An idea of the economy of electric power for rotary drill- 
ing can be had from Table 2, which shows data obtained from 
eight wells drilled with electric rotary equipment during 1934. 


A very important item favoring electric rotary operation 
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is the relatively small amount of water required. Since no 
water is required except for mud circulation, an electric 
rotary can operate on 200 to 225 bbl. of water per day. 

In Kansas, the oil field is very remote that does not have 
electric power service available for all operations immediately 
upon discovery or very soon thereafter. With this fact in 
mind, a contractor need not feel that if he invests in elec- 
tric rotary equipment he might be able to use the equipment 
only on very few occasions. 

The power equipment for a complete electric rotary com- 
posed of the largest equipment would cost approximately 
$25,000. This would include a 250-hp. drawworks motor 
with controls and reduction gear, two 250-hp. mud-pump 
motors, controls, and two 7'/,x14 mud pumps complete with 
V-belts and sheaves. This price would not include the ma- 


How To lsolate Vi 


terial and equipment common to all types of prime Move 
ts, 


Perhaps the most acid test imposed on the prime Mover of 
a rotary drilling outfit is its ability to develop the = 
needed in the hoisting of the drill pipe out of the try 
most cases too much emphasis is placed on “coming ne 
speed, wherein the driller will shift to the next higher ge 
at improper times, thus increasing power requirements oo 
consumption far in excess of the value in time saved; beside 
causing unnecessary depreciation of the prime mover 4s well 
as the equipment it operates. 


In conclusion it should be stated that in view of the many 
factors affecting the application of electric power to oil fel4 
drilling operations, many definite claims can be made fayorin 
its use, but the local conditions covering each situation shoul] 
be carefully studied and the operator’s decision based thereon 


brating Machinery 


By W. F. SCHAPHORST 


HESE three sketches show 

clearly how to take care 
of machinery that is likely to 
vibrate and cause noise nui- 
sance. One of the most effec- 
tive modern methods, as indi- 
cated in the sketches, is to iso- | 
late shaky machines from the 
building or from the ground 
by means of a strong resilient 











Fig. 2 shows how to isolate 


Fj | a machine without secondary 
G: tying bolts such as are shown 
S in Fig. 1. In other words, the 





concrete base is here placed in 
a pocket lined with cork. This 
is usually a very satisfactory 
q method of isolation. 

Fig. 3 shows in greater de. 
tail how the bolts may be iso. 














material. Natural cork is gen- 
erally regarded as best. Cork 
has a natural period of vibra- 
tion that is invariably different 
from that of any machine, 














lated and applied. The “rubber 
hose kink,” for further isolat- 
ing long through bolts, is ; 
good one to remember. An ob. 
jection to rubber is that it soon 
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which fact is of great impor- 
tance. Cork is almost perfectly elastic during a long period 
of years, which fact, too, is important. That is, cork does 
not gradually yield under pressure like most other materials. 
Cork does not rot, warp, swell, or shrink. From almost every 
viewpoint natural cork is an ideal material for machine isola- 
tion. Sometimes the work is placed directly under the ma- 
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chine on top of the foundation (see Fig. 1), and at other 
times the foundation itself rests on the cork (see Fig. 2), de- 
pending upon conditions. Thus. Fig. 1 shows how to isolate 
an electrically-driven unit, the unit being completely tied 
to a concrete slab in such a way that vibrations cannot be 
transmitted to the building, and yet the machine cannot 
jump off its base. 
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loses its elasticity, but for this 
purpose of merely surrounding a bolt that fault is of but 
little importance. 


Through-tying bolts are important. One should guard 
against an erroneous design, such as the elimination of 
bolts tying a top slab of concrete to the lower slab. In other 
words, there is nothing to prevent the machine from bounc- 


Fig.3 
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ing around and dragging the top slab and the machine itself 
around on the floor. The designer may argue, ““This machine 


. 99 ° - _ 
doesn’t vibrate that much.” To which a logical reply 1s: It : 

. > . . bd ’ ' 
the machine doesn’t vibrate that much it very likely does! 


need isolating. Why not be safe and use through bolts? Ther 
don’t cost much more and are much to be preferred.” 
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The 


anufacture, 


Packaging, and 


hipping of Oxidized Asphalts 


Article | 
GENERAL INTRODUCTORY 


HERE are two 

divisions of petro- 
leum refining in which 
comparatively little en- 
gineering and scientific 
knowledge have been 
utilized. They are the 
manufacture of metal- 
lurgical shell still coke 
and of oxidized asphalts. 
In the methods and 
equipment for making 
gasoline and lubricating 
oil enormous progress 
has been made and most 
widely taken advantage 
of, but not so with coke 
and asphalt. 

So far as the United 
States goes, it is easy to 
see why little is done 
about coke. As a rule, 
it is produced as a by- 
product in the making 
of gasoline and the mar- 
ket is either limited or 
so far away from the 
refining centers that 
transportation costs are 
almost prohibitive. It 
often accumulates in 
large refineries, with no 
apparent opportunity to 
sell it at a profit. It piles 
up into mountains until 
some wide-awake out- 
sider comes and buys it 








The author of this 
series of articles, of 
which this is the first, 
is a consulting chemi- 
cal engineer, resident 
in Dallas, who has had 
more than twenty 
years’ experience in 
oil refining, more par- 
ticularly with respect 
to naphthene and as- 
phalt-base crude oils. 

Mr. Holland has re- 
cently completed a 
five-year sojourn in 
Europe, one year of 
which he served as 
consultant for foreign 
clients, chiefly in Rou- 
mania, of the Arthur 
G. McKee Company 
of Cleveland. Follow- 
ing this assignment he 
worked in Germany 
and France for Ameri- 
can and European 
firms. 

During the three years of 1931 
to 1934, he was the chief foreign 
consultant in Moscow for Glavneft, 
the headquarters of the petroleum 
oil department of the U.S.S.R. Com- 
missariat of Heavy Industry. 


Previous to his European engage- 
ments Mr. Holland did consulting 
work for major companies and in- 
dependents in America and in Mex- 
ico. Since his return to the United 
States in the spring of 1934, he has 
been engaged in work relating for 
the most part to the manufacture 
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of asphalt and petro- 
leum coke, in Mexico 
and in Texas. 

In the editor's opin- 
ion, readers of The 
Petroleum Engineer 
will welcome at this 
time with special in- 
terest this series of 
articles on the con- 
tinuous manufacture, 
the packaging and 
shipping of oxidized 
asphalts; for, in a cor- 
relative respect, they 
bear an important re- 
lation to the methods 
of solvent refining of 
lubricating oils. Par- 
ticularly as with the 
solvent treatment of 
naphthene and as- 
phalt-base crudes, 
there are derived as 
by-products residual 
tars adaptable as 
charging stocks for the 
continuous manufacture of high 
grade oxidized asphalts. 


We concur in the belief expressed 
by Mr. Holland that given a better 
knowledge and appreciation of the 
general principles and detailed 
methods of continuous oxidizing 
plant design and operation, many 
refiners will renew their interest in 
the possibilities of oxidized asphalt 
production. Especially should this be 
true of those now installing solvent 
processes for lubricating oil m snu- 
facture. 








up for a song. He then charters a 


ship and sells it in Europe at a handsome profit. Why he is 
able to do this is because there are profitable markets in 
European countries and foreigners know little about low cost 
manufacture of high quality metallurgical and electrical 


petroleum coke. 


But with oxidized asphalts the picture is different. There 
are good markets for it all over the world. That is to say, 
the market exists or can be made by sufficient effort. From 
a fairly wide experience and observation, it is this writer’s 
opinion that a good deal of profitable business in Europe and 
America awaits the firm willing to do some missionary work 
in the best methods for manufacture and sale of oxidized 
asphalts. There are hundreds of industrial uses, and the pos- 
sible extent of sale for highway and pavement construction 


has only been scratched. 


Try to convince the average refiner in Europe or America 
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By 
J. HOLLAND 


on this and one gets no- 
where. Just the mention 
of the subject, in fact 
either one, coke or as- 
phalt, is enough to cause 
apparent pains to his 
anatomy. If he talks at 
all it will be to say they 
are too costly to make; 
too dirty; specifications 
too variable and difficult 
to meet; customer com- 
plaints are overwhelm- 
ing; they can be made 
only by old batch meth- 
ods, and so on. A few 
venture in, make fail- 
ures and rush out to tell 
others. So that the legend 
persists. 

If for no other reasons 
than flexibility of oper- 
ations and more efficient 
use of by-products, re- 
finers should give ex- 
haustive thought to the 
manufacture of these 
two products. As an 
illustration, some four 
years ago the writer re- 
calls having attended a 
lecture by a man who 
had just completed a 
world-wide tour and 
survey of locations and 
markets for industrial 


and domestic heating oils. His chief conclusion was that over 
the next ten years there would be no increases in demand and 


price. 


He showed that although great increases had been 


made in consumption of gasoline and lubricating oils over a 
five-year period, there had been only a very small increase 
in consumption of liquid fuels. What increase there had 
been, he attributed to increased use of furnace oils and dis- 
tillates for stationary and automotive Diesel engines and do- 


mestic. heating purposes. 


As to flexibility, most refiners have only one choice—to 
flood the market with gasoline or fuel oil. Today they are 
doing both. If they knew more about how to make efficiently 
and sell shell still coke and oxidized asphalts they probably 
would be using more black ink and less red in their auditing 
departments. Some refiners in recent years have gone part of 
the way by getting into the road oil and asphalt business but 
have done so by making steam-refined products only. Oxi- 
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dized asphalt manufacture has, if anything, decreased in the 
past few years. There are two reasons for this. One is that 
tormer big consumers have found it to their advantage to 
buy heavy fuels and residues, build their own oxidizing plants, 
and make what they previously bought from the oil compa- 
nies. Another is the increase of small refiners selling steam- 
refined asphalts by the expedient of persuading buyers to set 
up specifications that tend to keep out oxidized asphalt com- 
petition. This is an old trick, used for years in the sale of 
lubricating oils. Yet oxidized asphalt manufacturers seem not 
to have interested themselves in holding on and getting more 
business. Some have given up while others follow the herd 
in the more expensive way of going in 100 per cent for manu- 
facture of steam-refined asphalts. 

People will say it’s not possible to do much oxidized asphalt 
business because of impossibility of meeting certain specifica- 
tions of the buyers. Ductility crowds it out in one case, spe- 
cific gravity in another, and so on. There is, of course, some 
truth to this. There are manipulative means of manufacture 
not so well understood by the usual run of experts that assist 
in overcoming these drawbacks of oxidized asphalts. But 
equally important, they are sales problems as well. For it is 
ridiculous for a road building buyer to specify infinitely small 
limits on specific gravity and very high ductility tests when 
he knows he will use only six to twelve per cent asphalt, and 
everything else—such as the rock, the sand, the lime, the sub- 
soil—will come from many local sources and will be of dif- 
ferent physical and chemical characteristics. If he is a road 
builder who knows his business, he knows, too, that one duc- 
tility test at a specified temperature doesn’t mean much. He 
knows what counts is the relationship between a series of 
ductility tests and temperatures—the so-called susceptibility 
factor, wherein oxidized asphalts excel those of steam-refined 
origin. 

Again, it may be said it’s cheaper to make steam-refined 
asphalts. It would have to be a very special situation for that 
to be true. Once an efficient continuously operated oxidizing 
plant is built and in satisfactory operation the total costs for 
air, steam, and fuel will run in the neighborhood of five 
cents per ton of finished asphalt. When steam refining, the 
costs of steam alone will be greater than this and fuel oil 
costs will be at least that much. As a rule, it will cost two 
and three times more to make steam-refined asphalts. 


Steam costs in a refinery seldom run lower than 30 cents 
per 1000 lb.; often 40 to 45 cents. In the following tabula- 
tion 35 cents is assumed to be a good average. 


Assume a pipestill atmospheric distillation unit charging 
a stock composed of a mixture of 15 per cent gasoline and 
85 per cent 250-300 penetration asphalt derived from Panuco 
crude oil. Assume further that the yields of asphalts of pene- 
tration from 110 to 65 will be 80 per cent; 65 to 45, 78 per 
cent, and 35 to 25, 75 per cent. Under these conditions the 
following figures will be typical: 


COST OF STEAM FOR MAKING DIFFERENT GRADES 
OF STEAM REFINED ASPHALTS 


Lbs. of Steam per: 
Bbl. of Chg. Stk. Ton of Asphalt 


Cost of Steem 
Per Ton of Asph. 


Penetration 
of Asphalt 


110 24 180 6.3¢ 
95 27 204 T.8€ 
65 36 276 9.7¢ 
55 40 300 10.5¢ 
35 46 360 12.6¢ 
25 54 432 15.1¢ 


That isn’t all the story by any means. For example, when 
making the low penetration asphalts, throughput of the dis- 
tillation unit is greatly reduced, down to 75 per cent or less, 
when going for 25-35 penetration products. 


The formation of asphalt by means of oxidation with air 
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is a process first worked out by Mabery and Byerly some 3 
years ago (Am. Chem. Journal). On four or five days’ te 5 
ment with air of the heavy residue of Ohio crude oil (s yo 
of residue about 0.930), first at 475 deg. fahr., and — 
about 640 deg. fahr., they obtained four different aka 
like products having the following properties: " 





%C %H %S %N %O Sp. Gr. Lia'd at Bry, 
Asphalt Flux 86.22 10.91 0.30 0.18 2.39 0.956 17°F. i 
Paving Asph. 86.48 10.33 0.40 0.61 2.18 1.00  275°7 poe 
Roofing Asph. 86.90 10.20 0.39 0.63 1.88 329°F. ag 
Byerlite 87.44 9.31 0.41 0.64 2.20 1.04 





500°F, 


18,93 

The hardest of these, Byerlite, is entirely soluble in carbon 
bisulfide, soluble to the extent of 62.45 per cent in ligroin 
and its character quite closely resembles the natural bitumen 
Gilsonite. 


It is striking that the oxygen content of these four prod. 
ucts, which otherwise differ so much in their behavior, 
very much the same, i.e., that in the progressive oxidation, 
there is no enrichment of the asphalt in oxygen. The proces 
of oxidation, therefore, takes place in a manner essentially 
different from that of the treatment of distillates with ais 
where the chief effect is always the formation of acids, It 
further noteworthy that there is a rise in the Bromine number 
in the last phase of oxidation, which fact indicates th: 
reformation of double bonds. 

The quite considerable increase in consistence and hardness 
in the formation of artificial asphalts from crude oil residues 
by air oxidation makes it evident that polymerization aly 
takes place. Unfortunately, Mabery and Byerley give no dat 
on the molecular weights. During the oxidation, besides the 
formation of water the evolution of sulphurous and sulfuric 
acids was observed. A part of the sulphur was held back in 
the asphalt and its ratio to the sum of the carbon and hydro. 
gen remained but slightly changed, indicating that the sul- 
phur was not oxidized away from the intact organic mok. 
cules but was burned along with the entire molecule. Finally, 
attention is invited to the very marked increase in the per 
centage of nitrogen during the course of the oxidation, whici 
appears to show a fixation of atmospheric nitrogen. 


U.S.A. ASPHALT STATISTICS 1932-33 (EXCLUSIVE OF ROAD OILS} 
From U. S. Bureau of Mines Reports 


Consumption Production End of Year 

Tons Value ons Stocks, Tons 

Seee « « 2,408,818 $18,605,117 2,474,919 298,684 
1933 .. 2,424,800 23,542,544 2,456,051 276,363 
Avg. per Day Avg. per Ton Avg. per Day Exports Imports 
1932... . 6,600 $7.72 6,780 206,006 20,474 
1933 .... 6,643 9.71 6,729 21,706 


204,032 


As will be noted, consumption and sales were almost the 
same for both years, but value increased 26.5 per cent 
1933. Exports and imports were also much the same; kes 
than eight per cent and one per cent, respectively, of domes- 
tic consumption. Approximately 50 per cent of production 
was made from foreign crudes, i.e., Venezualian, Columbian, 
and Mexican. 








The shift in uses of asphalt, made manifest in 1930, con- } 


tinued in 1933. Cut-backs gained in relative importance, 


8.1 per cent of all asphalt sold in 1930 to 21 per -_— 
1953, while paving asphalt decreased from 42.4 to 32” | 


per cent and roofing asphalts from 26.2 to 20.4 per cent. 


° . . : . lants | 
(In succeeding articles will be described commercial piant 


in America and Europe, the basic principles of which are stil 
applicable today. Following these descripticns will be given 
a list of 15 basic principles, their discussion and application 
to modern continuous plant design and operation). 
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Making Field Tests of Rubber 
Pipe Line Coating 


By FRANK H. LOVE 


a rubber pipe-line coating capable of protecting against 
corrosion, The B. F. Goodrich Company, Akron, Ohio, is now 
making in Texas its first field tests. One test was instituted 
on the Lone Star Gas System’s 10-in. line ten miles southwest 
of Waxahachie where the soil is known to be extremely cor- 
rosive. A 100-ft. section was removed from the company’s 
line and replaced with an equal length of new pipe coated with 
rubber. Subsequent to the Lone Star installation another was 
made on a 3-in. gasoline line of the Magnolia Pipe Line Com- 
pany between Luling and San Antonio, Texas. In this instance 
the existing line was 
looped for a distance of 
300 ft.where the soil also 
was highly corrosive. 


ppertpete five years of research in an effort to develop 


Periodical inspections 
will be made of these 
two tests, as well as a 
third to be made soon on 
acrude oil line, and it is 
thought that, at the end 
of two years, or perhaps 
sooner, it can be definite- 
ly determined whether 
the use of rubber on 
pipe lines for protection 
against corrosion is prac- 
ticable, 

On the Lone Star in- 
stallation the 100 ft. of 
pipe was composed of 
five 20-ft. sections. The 
sections were cuated 
with the rubber product 
at the factory, the pipe 
being furnished by the Lone Star Gas System and shipped to 
Akron where it was first wire-brushed to remove dirt and 
loose scale, after which unvulcanized rubber strips were 
cemented to its surface. The strips were cut two inches wider 


>. 


than required to reach around the pipe, far enough for over- 
lapping. In this unvulcanized stage the rubber is of a soft 
texture, but when put through a vulcanizing operation, a 
direct steam-heated process, it becomes of 1 flexible hard 
consistency, resembling in its physical appearance a zood 
grade of sole leather. It has a fairly high tensile strength and 
is virtually immune to physical damage, Goodrich engineers 
state. The rubber coating was vulcanized onto the pipe’s 
surface to a thickness of % in. and to within eight in. of 
each end of the pipe, the latter permitting welding without 
danger of burning the rubber. 

Upon reaching the field the 20-ft. joints of pipe were elec- 
trically welded and vulcanized soft rubber sleeves 30 in. in 
length placed over the welded joints, extending back seven in. 
over the flexible hard rubber coating. The sleeves were then 


Fepruary, 1935 





A 100-ft. section of 10-in. pipe coated with rubber ready to be 
lowered into the ditch and coupled into the Lone Star Gas 
System's line southwest of Waxahachie, Texas 


cemented in place with a special rubber cement and wired 
into compression, forming a continuous insulated line. With 
the sleeves thus compressed against the pipe and hard rubber 
coating, a freeze develops in time between the hard and soft 
rubber, rendering them virtually integral. In compressing the 
sleeves it is recommended that cadmium-plated wire be used, 
since it must be rust and corrosion resistant in order to hold 
the sleeve tightly in place for a period of approximately six 
months, or until the freezing process is well under way. 


After lowering into the ditch the test section was coupled 
into the line with Dresser couplings, the center rings of which 
had been coated with the 
same rubber compound 
as the pipe. The accom- 
panying illustration 
shows the pipe immedi- 
ately before it was low- 
ered into the ditch. The 
rubber sleeves are easily 
discernible. 

Five years ago The B. 
F. Goodrich Company 
initiated a search for a 
rubber compound that 
could be used success- 
fully as a pipe-line coat- 
ing. Laboratory experi- 
ments developed one 
that was thought suit- 
able from the standpoint 
— of ease of installing, 
long life, etc., and it was 
given a mechanical test 
to determine its resist- 
ance to soil stresses. This 
tcst was made by burying pipe coated with the rubber com- 
round in a box containing soil, and after applying pressure 
to the surface of the soil, moving the pipe backwards and 
forwards. When this test was pronounced successful, the 
United States Bureau of Standards was asked to codperate 
and samples of rubber-coated pipe were buried in a marsh 
reputed to be the “hottest” spot in the State of Ohio. Re- 
cently the samples were examined after being buried two and 
a half years and the bureau reported the coating in excellent 
condition. With these preliminary tests as a background, the 
next step was to determine the value of the product in actual 
field application, which led to the tests aforementioned. 

Dr. H. E. Fritz, manager of chemical tests and develop- 
ment for The B. F. Goodrich Company, and T. D. Nathan, 
development engineer for the mechanical department, both 
from headquarters at Akron, were in charge of the Lone Star 
and Magnolia installations. Assisting them were George A. 
Livermore, special factory representative, and D. R. Ander- 
son, of Dallas, district sales manager, mechanical division. 
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Corrosion of Gas Pipe Lines 


By 
J. C. ALBRIGHT 


ATURAL gas produced in California has been gen- 
N erally considered to be free from hydrogen sulphide 
and other corrosive agents. A few years ago, however, sev- 
eral instances were discovered to substantiate a theory that 
this gas did contain some corrosive substance because of 
certain conditions in gas transmission mains of several of the 
distribution companies operating both in Southern California 
and the northern part of the state. While the hydrogen sul- 
phide concentration in California gas is extremely small com- 
pared to that in some of the gas produced in the Texas 
Panhandle and Southwest Texas, corrosion of pipe lines, orifice 
meter plates, and other pipe line fittings has been great 
enough to warrant an extensive study of the subject by those 
in the industry, particularly those transporting and distribut- 
ing large volumes of fuel under high pressure to the large 
cities on the Pacific Coast. 

Practically all the indications of corrosion of pipe line or 
fittings found in California gas lines have been where pres- 
sures have been high. No instance has been brought to light 
or discovered where corrosion or incipient deterioration of 
pipe line accessories has taken place where the line pressure 
is less than 75 Ib. per sq. inch. That discovered at the pres- 
ent time has been limited to areas within the line only a few 
miles away from the compressor stations, but the results of 
corrosion have been felt many miles away because of the 
scale, which is carried along with the gas, interfering with 
proper measurement by affecting meter runs and contributing 
largely toward plugging pipe line drip connections. 








Test set-up on gas line in California to determine the 
corrosiveness of the gas 
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in California 


As internal corrosion of natural gas transmission Pipe lines 
had not received the thorough study it had been given in 
Eastern and Mid-Continent fields, conditions in lines 
nating in Kettleman Hills when excessive drops in line pres. 
sure occurred were attributed to dirt and other foreign 
matter. This pressure drop had first been noticed by the 
Pacific Gas and Electric Company in its San Francisco line 
and when it was opened for examination there was found ‘. 
be a heavy deposit of finely divided black substance, together 
with large quantities of water. Samples of this substance and 
somewhat similar deposits from the Southern Fuel Company’ 
line were analyzed. The result of the analysis is as follows: 


Origi- 





Constituent P. G. & E. Line Southern Fuel Line 
———oiey Cons 
Sample - - - - -_ solid solid, 15.45 liquid, 56.55 
Acidity as H.SO,- -  .59 neutral 
Loss on ignition - - 12.44 14.22 
Silica - - - - -  .14 5.76 
Ferrous Oxide - - - 4.36 1.88 
Ferric Oxide - - - 69.44 76.44 
Sulphur Trioxide - - 15.29 2.67 
Lime - - - - - - None .48 
Magnesia - - - -_ .14 44 
Soda - - - - - - None 10 
Potash - - - - - None 10 
Sulphides - - - - Trace None 
Sulphites - - - - Trace None 


The chemical reactions involved in the corrosion appeared 
to the chemists to be many, depending greatly upon loc 
conditions existing in the pipe lines. In all cases, they fel 
in the beginning that the first step in the action depended 
upon the dissolving of oxygen or hydrogen sulphide in the 
condensed water on the pipe walls. If dissolved oxygen react 
with the pipe, red iron oxide is formed, while hydrogen 
sulphide under the same conditions was found to form : 
black iron sulphide. In most cases investigated previously t 
the conditions found in Kettleman Hills, the pipe line é- 
posits had been observed to consist largely of red iron oxide 


As previous experience had proven that sulphur and ox- 
gen in the presence of water and under pressure, were vet) 


corrosive, an investigation was begun to determine the nature | 
and extent of any corrosion damage, and to determin | 
also, the concentration of both sulphur compounds and oxy: | 


gen. Tests were conducted throughout the field at Kettleman 
Hills to determine the amount and prevalence of hydrogen 
sulphide and oxygen in the gas being produced. A tabulation 
of the results of these tests is as follows: 


Per cent 


Grains Hydrogen 
Location Sul phide/100 cu. ft. Oxy 
Oil Co., ‘A’ High-pressure Intake - - 0.048 trace 
Check Test oe a es 0.00 
Oil Co., ‘A’ High-pressure Discharge - 0.008 0.0026 | 
Check Test ee ees -« = > Se tract 
Oil Co., ‘A’ Recompressor Gas - - - 0.027 0.007 
oC a 0.0168 
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Grains Hydrogen Per cent 
Location Sul phide/100 cu. ft. Oxygen 
Oil Co.,‘A’ Tank Vapors - - - - (Orsat) 2,400 
Gasoline Co., ‘B’ Plant Intake - - - 0.022 trace 
Check Test - - - - - - - 0.031 trace 
Gasoline Co., ‘B’ Plant Vapor - - - 0.065 0.0048 
Check Test - - = = = = = 0.079 0.0037 
Gasoline Co.,‘B’ Tank Vapor - - - 0.000 
Check Test - - - - - - - 0.021 0.600 
Gasoline Co., ‘B’ High-pres. Discharge 0.022 0.0037 
Check Test - - - = = = = 0.034 trace 
Check Test - - - =- = = = 0.034 
Gasoline Co., ‘B’ High-pres. Discharge —_ 0.008 trace 
Check Test - - - - - =- - 0.013 0.0053 
Gasoline Co., ‘C’ High-pres. Discharge 0.018 trace 
Check Test - - - - - - - 0.087 0.0045 
Southern Fuel, Main Line Valve No. 1 0.004 trace 
Check Test - -©- «= = = = = 6,004 trace 
So. Cal. Gas Co., Lease at Avenal - - 0.038 0.000 
Oil Co.,,D’ High-pressure Intake - - 0.038 0.000 
Oil Co., ‘D’ High-pressure Discharge - 0.042 0.000 
So. Fuel Co., Main Line at Buena Vista 0.000 0.000 


For the determination of sulphur, which the chemists had 
reasons to believe was present only as hydrogen sulphide, they 
used a method developed by the San Diego Consolidated Gas 
and Electric Company. This method is calorimetric. and de- 
pends upon the formation of a distinctive yellow precipitate 
of cadmium sulphide, the intensity of the color being a 
measurement of the hydrogen sulphide concentration. Sensi- 
tized papers, which are prepared by treating a filter paper 
with a solution of neutral cadmium acetate, are exposed in a 
suitable chamber so that the gas flows through the paper 
while being tested. Color standards are prepared from these 
treated papers, using known concentrations of hydrogen sul- 
phide. By comparison of the test paper with the standards 
and measurement of the gas volume, the concentration of 
hydrogen sulphide per 100 cu. ft. is determined. 


When this test was used on gas produced from Kettleman 
Hills, considerable difficulty was experienced, some of which 
was as follows: 


1. Quite large volumes of gas must be used in testing as the 


concentration of hydrogen sulphide is small. 


'~ 


To insure the removal of hydrogen sulphide, the gas must 
pass very slowly. 





Examples of steel strips. Exposure in various conditions of 
pipe line service 
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Copper sample strips. Left is new sample; others, after 
from three to six months’ service 





Widely variant moisture conditions were found that gave 
somewhat erratic results. For instance, the color inten- 
sity was not always constant for the same concentration. 
This probably was, as the chemists determined, to be 
attributed to the formation of CdS at one time only on 
or near the paper surface, while in subsequent tests a pre- 
cipitation would be formed throughout the thickness of 
the paper. 

To escape this last dithculty, the method was modified and 

instead of using visual comparisons, the test paper was treated 


T 


with ee in the presence of HCl with the following 
reactions: 

CdS + 2HCI = H.$ + CdCl, 

HS -+- ly = 275 +- S 


The excess ly was then titrated with Na,S,O, and the 


quantity of H2§S calculated. 

When the lines in Kettleman Hills were examined, the 
corrosion was found to be fairly evenly distributed with the 
absence of numerous deep pits as found in other lines carrying 
higher concentrations of hydrogen sulphide. However, the 
deterioration of the lines was progressing in a gradual man- 
ner and a rough estimate of the condition was made. The 
chemists assumed that from a maximum concentration of 
0.087 grains of hydrogen sulphide per 100 cu. ft. of gas and 
a transmission volume of 50,000,000 cu. ft. daily, there would 
be carried with the gas approximately six lb. of hydrogen 
sulphide. This, when combined with the iron under the exist- 
ing pressure of 400 lb. and in the presence of water, which 
accelerated the reaction, the corrosive products formed in the 
first few miles of the line would amount to 14 lb. per day. 
Of this product, there would be approximately ten lb. of iron 
that would be removed from the side walls of the line. In 
the course of a year, if the conditions were not mitigated, 
there would be distributed throughout the transmission sys- 
tem an amount of scale equal to 212 tons in weight. 

This quantity of iron sulphide, if not formed from the 
actual removal of iron from the inside of the pipe in quanti- 
ties sufficient to damage the walls, would form retarding 
substances to the flow of the gas, clogging drip connections, 
interfering with metering runs, and causing additional cut- 
ting and trouble within the distribution systems after the 
finely divided mass of sulphides had reached the cities and 
towns where the gas was finally utilized as a domestic and 
industrial fuel. 


























Orifice plate removed from a meter installation in May, 1933, 
after three months’ service. The line was under approximately 
110 lb. pressure with approximately 2,000,000 cu. ft. per day 
being measured. Plate was originally 3.000 in. but had cor- 
roded to 3.250 to 3.400. Originally '/g in. thickness, it was 
razor-thin when removed. Black line shows original size. 


To obtain information regarding internal corrosion, sev- 
eral companies operating pipe lines in California have devised 
set-ups for inserting metallic test strips into the gas stream 
for periodic inspection. These set-ups may be installed on the 
lines in operation without a shut-down and enables the re- 
search chemists to perform a continuous check at any number 
of points along a transmission line. These set-ups consist of 
nipples, 2-in. valves, caps, packing glands, and a brass rod to 
which is attached a metallic sampling strip with set screws. 

The nipples and gate valves, with the other fittings, are 
installed on the line under operating conditions by the use of 
a tapping machine. The rod with the sample strip attached 
is inserted through the upper nipple, and the cap with its 
packing gland screwed in place. The gate valve is then opened 
and the rod with the sampling strip pushed downward so the 
strip is in the middle of the stream. Bridge crossings, existing 
vaults, and other convenient locations where the line is not 
covered are used for locations of these set-ups, eliminating 
the need for special vaults to be used in this connection. 

If the corrosive action of any liquid traveling along the 
bottom of the line is desired, the sample strip is bent slightly 
about an inch from the lower end before inserting through 
the test connection, after which it is pushed downward 
against the lower side of the pipe. This places the lower inch 
of the sample strip in the stream of liquid, and the remainder 
of it in the gas flowing through the transmission line. South- 
ern Counties Gas Company has installed approximately 30 
of these test sets on their lines in the district where they 
operate. The sample strips are of either steel or copper and 
are inspected at least every three months. When they are 
removed for inspection, the visual condition of the strip is 
recorded, and if an unusually severe corrosion is evident from 
the surface of the strip, the loss in weight is also determined. 

It has been definitely determined that if the gas to be 
transported through the transmission lines were dehumidified, 
the reactions taking place that cause corrosion would be miti- 
gated, if not altogether eliminated. Through the activities of 
the Pacific Coast Gas Association, committees have been 
formed to investigate the problem. Several methods have been 
investigated, among which are: anhydrous calcium sulphate, 
trihydrate of aluminum and silica gel, and dehydration by 
the use of either propane or ammonia as a refrigerant. 
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An estimate of the investment required, together with 
estimated yearly operating cost of a silica gel dehumid; - 
plant capable ot handling 1,000,000 cu. tt, 
under an operating pressure of 400 Ib. per sq. 


Ying 
of 84S per pr 
iN. 1S as follows. 





I Semubber = «© © = © © &© «© & 6 ah 
2 Absorbers at $408.00 each ee ae . ne 
4 8-in. Plug valves (cast steel) at $184.90 ea. 39.6 
i Spas Beester « - © es ew we so He KE Pr 
4 2-in. flanged (400-lb. working press.) gate ™ 
waiwes ot $17.22 exch - = + etl 68.99 
Goin, Miotor walwe = © © &@& ws ew G 200.09 
) Flew Comtvollee - - = + «© © «© wg 325.09 
1 Pressure Regulator - - - - - - - . 140.0) 
1 Gas Meter, 25,000 cu. ft/hr. capac. at 35 Ib. 189.59 
1 Gas Meter, 400 cu. ft./hr. capacity at 2 lb, 13.75 
1 2-in. Regulator - - - - - - - - . 24.75 
3 2-in. Check valves (400-lb. working press. ) 
at $13.59 - - - - - - 7 _ = 40,77 
1 2-in. Relief valve - - - - - - - .~ 43.0 
3 12-in. Gate valves (400-lb. working press. ) 
at $190.00 i ae a oe ee ee 570.00 
150 Sq. ft. cement pavement and footings - - 50.00 
1 Electric time clock and alarm system - - - — 150,99 
5 8-in. Tube Turns at $15.50 - - - - - 77.50 
8 12-in. Flanged nipples, series 30, at $12.80 ea. 102.40 
12 8-in. Flanged nipples, series 30, at $7.10 ea. 85.20 
Miscellaneous fittings, etc.- - - - - - 200,09 
— ee ee ee es Oe 
Total materials - - - - - - = =~ $4,901.38 
Labor -_*« se «© = = = « = $ $06.00 
Overhead (67 per cent of direct labor) 335.00 
$ 835.00 
One charge of silica gel (3024 Ib.) at $1.00 ‘Ib. - 3,024.00 
Total investment - - - - - - - = $8,760.38 
Operating Cost 
Tames - = = = = = = =$ 148.70 
Interest (74% on $8,760.38) - 613.50 
Depreciation of equipment ex- 
clusive of silica gel (10-yr. 
life six per cent sink. fund) 452.20 
$1,214.40 
Annual silica gel cost complete re- 
placement every five years assumed $ 605.00 
Fuel - - - - - - = = = = 180.00 
Labor - - - - = = = = = 1,095.00 
Supervision - - - - - - = - 200.00 
Annual operating expense - - - - - - - $2,080.0l 


Total annual fixed charges and operating expense $3,294.4 


Several installations have been contemplated by the vat 
ous gas companies in California handling gas that conta 
a trace or more of hydrogen sulphide together with moistut 
from the wells or gasoline plants that process the gas for it 
natural gasoline content before it is handled by the pipe lin 
companies. One such plant has been installed on the discharge 
of a compressor station that uses ammonia as a refrigerant 
in removing the moisture, the value of which as a dehumid 
fier will be interesting to know, as the unit has not been i 
operation quite a year. 

The writer wishes to acknowledge the valuable assistance 
given by A. B. Allyne, chief chemist of the Southern Coun 
ties Gas Company, Los Angeles, in the assembling of the 
from which this article was written. 
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Fig. |. Back-pressure valve for reverse cir- 

culation. When tools strike bottom valve 

opens and allows the fluid carrying cuttings 
to enter the drill pipe. 
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RILLING through and completion of 

wells in high-pressure formations can 
be expected to a greater extent than here- 
tofore if further development of the oil re- 
sources of the world is to continue. Such 
drilling has been accomplished both by mud 
control and by pressure drilling; but present 
indications are that pressure-drilling methods 
will come into a more general use than they 
have in the past. There is no panacea for all 
ills; and there is no one method or type of 
equipment that is going to meet all subsur- 
face conditions found in drilling for oil. The 
use of heavy mud fluid will probably meet 
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ressure Drilling — 
A Developed Drilling Technique 


By WALLACE A. SAWDON, 


Petroleum Engineer, Los Angeles 





turn in the articles to follow. 


some conditions satisfactorily; but the applica- 
tion of pressure on the fluid column in the well 
will be found necessary to meet others. 

While the pressure may be controlled during 
drilling either by overcoming the formation 
pressure with a column of fluid the weight of 
which is greater than the formation pressure, or 
by the application of external pressure to the 
fluid, the term “pressure drilling” is here con- 
fined in its meaning to the latter. 

This external pressure, which will usually be 
greater than that of the formation, is generally 
supplied by pumps. With reverse circulation the 
formation pressure itself may supply the neces- 
sary pressure. In virtually all cases, pressure 
drilling involves a control of back pressure held 
on the circulating fluid. In pressure drilling the 
circulating fluid may be light or heavy, accord- 
ing to the conditions imposed; but there will 
be few cases where it will not have to be con- 
ditioned properly. The character of the forma- 
tions or the available mud may necessitate either 
the addition or the removal, or both, of colloidal 
material or weight material. The cuttings must 
be disposed of. They sometimes present a prob- 
lem that is, to say the least, inconvenient. 


Application of Pressure Drilling 


The selection of the pressure-drilling method 
for drilling or well completion does not depend 
entirely on the magnitude of the formation 
pressure encountered. Where the rock pressure 
is excessive, pressure drilling will usually be 
found advantageous; but there are conditions 
that will make its use very desirable. In general, 
the conditions that favor the use of pressure 
drilling are: 

1. When the well is to be drilled through or com- 
pleted in formations having a very high pres- 
sure. 


2. When gas-cutting will endanger the operations or 
prevent satisfactory mud control or condition- 


ing. 
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‘A Marked progress has been made in recent years in the \ 
development of methods and equipment for the drilling 
and completion of high-pressure wells and is evidence of 
the growing importance of this phase of oilfield exploita- 
tion. This article, and also that beginning on page 53 of 
this issue, are the first of several to appear in this and 
successive issues on this all-important subject. The vari- 
ous practices followed in the fields of California, the Gulf 
Coast, and the Mid-Continent will each be discussed in 
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Fig. 2. General arrange. 
ment of control equip. 
ment in cellar of Attock 
Oil Co. deep test in the 
Khaur field, Punjab, India, 





Dri lly 
Head” 


Mud Cross 


Control 
} Gate with 





5°DP 








PQ 





=, 











Rams 





15° of 
8%" 
Casing | 
Chamber 
for Dri/l 
Co//or 
and Bit | 


| 


/ 


Contro/ | 
Gare with | 
S’DP. 
Rams 


f Master | 
Valve 


contro! 

Gate with 
Blind 
Rams 


Mud (ross 





2D, ram mare 
Wee fo Scale 





lad 


ae alent 

















"All 
Kerc 
wha 


ever 
Kere 
ante 


and 


have 
fron 
gau 
Kere 
tatic 
worl 








‘All's Well That's Capped Well" with genuine 
Kerotest Christmas Tree Hookups. No matter 
| vhat the conditions, the pressure, or the location, 
| everything is safely under control with complete 
| Kerotest Settings on the job — the kind that guar- 
| antee real stability for every oil field condition 
| and every emergency. 

With Kerotest Christmas Tree Settings you 
have a 100 per cent choice of valves and fittings 
from the largest drilling valves to the smallest 
gauge valves — all pressure proved by the famous 
Kerotest Kerosene test that has established a repu- 
|| tation for dependability all over the petroleum 


In the Christmas Tree Setting shewn above you 
will note Kerotest Drilling and Flow Line Valves, 
Control Chokes, Gauge Valves, Crosses, Tees and 
Elbows. 

Standardize on Kerotest for your Christmas 
Tree Hookups — enjoy the obvious advantages of 
undivided responsibility — one estimate, one quo- 
tation, one price, one negotiation. There's a 
Kerotest representative in your field who will 
gladly co-operate with you — any time. 


Kerotest Manufacturing Company 


PITTSBURGH, PENNSYLVANIA 





The cellar is a matter of considerable importance 
in pressure drilling. This one was in the process of 
construction on a well in the Lost Hills field 

California. - 
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pounds. For additional safety, two stuffing boxe 
mes 








were used on each well with control valves aboy N 
a é 
and below the packing. The wells were less than th 
500 ft. deep but were drilled until the temper tr 
could no longer be retained on the drilling Cones fu 
Cold water was used for circulation, but it would 
be converted into superheated steam before jt ca 
reached the bit. ha 
Probably the first pressure drilling in a Californiy a 
oil field was on a well in the Semi-Tropic district m 
near McKittrick in 1926. In this well, a back-pres. A 
sure of 300 lb. was kept on the fluid column, li 
The use of pressure drilling has been the means 
of solving some rather unusual problems in a num. fh 
ber of foreign oil fields. Probably the earliest was be 
in the Tampico area in Mexico and is of particular q 
interest in that a development of pressure-drilling t 
3. When formations must be mudded off without the use of weight methods was made with diamond-drilling equipment me 
materials. Be stile eoniie ie ott f \; ar 
“ : . n this territory, the oil came from 
4. When heaving shale is caused by formation pressure and can be ‘ a bs . . ee In 
confined by maintaining on the formation a pressure in excess about 2000 ft. with pressures ranging from 1000 to 1500 
of that in the formation. pounds. The wells were being drilled with cable tools and 
5. When water, gas, or oil must be kept in the formation during some came in with initial productions as high as 150,000 bbl ° 
drilling operations. of oil per day through 8-in. casing. Later, drilling was done 
6. When bringing in a well without mudding off the sand. Oil can through an oil saver but many of the wells had the tools ss 
be used when necessary, since the weight of the fluid column is Te ‘ sl ¢ re had their derrick : h 
ci: aa diate own out or stuck in the pipe or had their derricks burned b. 
7. When a well is to be brought in under controlled flow, to pre- down. te 
vent high initial velocities that might break down the walls and Diamond drilling was tried to some extent but there was g 
cause excessive heaving or caving. considerable loss of diamonds, trouble with drill rods and a fi 
There will, of course, be many specific problems that can rapid cutting of joints. This equipment was probably just A 
best be met by putting on the fluid column a pressure greater too light for the service to which it was subjected. b 
t he formati ~ 2 > reg i F > back 25. ‘ . - . . . 
han the formation pressure The regulation of the back pres- A contracting company in codperation with the Mexican 
sure with beans on the mud discharge provides a means of — p,). Cj] wae see od 
“ae Eagle Oil Company then experimented in 1923 with pressure 
keeping the subsurface conditions under control and, besides ce "ihe wd 
nell st drilling, using rock bits with the diamond-drilling equipment. 0 
facilitating drilling operations, reduces the hazard to a ie A RN AE OE OE OR PO dine b . 
sitieleaen is equipment included flush-joint drill pipe, stuffing boxe : 
and a snubbing-in device. Wells so drilled could be drilled to 
-_ , ‘ v 
Development of Pressure Drilling the depths desired without blowing out and with the fire r 
Probably the first application of the principle of pressure hazard eliminated. The important result, however, was the , 


drilling to oil wells was in drilling through a high-pressure ability to keep drilling after entering into the pressure zone. 
gas stratum in the Kevin-Sunburst field near Shelby, 
Montana, in 1921. The work was under the direc- 
tion of Fred Stone, who installed a packer similar 
to the common stuffing box and like those he had 
used in the late nineties to reverse circulation in 
wells used for prospecting for coal. 


ae 2 


In this well, the company had passed through a 
gas stratum and was going on down when the 
gas blowing out of the hole caught fire and burned 
up the derrick. The stuffing box was then installed 
and, with the hole filled with fluid, the drilling was 
continued with a pressure of from 200 to 250 lb. 
carried at the surface. 


The first pressure drilling in California was, ac- 
cording to Mr. Stone, on some steam wells he 
drilled about a hundred miles north of San Fran- 
cisco in 1924. These wells were completed in scald- 
ing steam under a pressure of from 40 to 60 





This snubbing device is raised and lowered by 
hydraulic rams. The same type yoke can be 
operated with wire lines if necessary. 
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All the drilling controls are conveniently placed 
in this hydraulic rig. 
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Utilizing Formation Pressure in Reversed Circulation 


An interesting case was the Mexican Eagle’s well, Naranjos 
No. 36, drilled in 1925. This well was to make a deep test 
through the Tamisopa limestone to see if it could be pene- 
trated and to locate an impervious stratum below which 
further production might be obtained. 


The Tamisopa lime in this area is at about 2000 ft. and 
carries salt water of a temperature too hot for handling and 
has a pressure of approximately 550 pounds. The well was 
started with cable tools through an oil saver. The cellar was 
30 ft. deep and the well was equipped with control gates. 
After the 10-in. casing had been cemented on top of the 
lime, drilling was too slow and a fishing job occurred. 

Rotary tools were moved in and drilling resumed with 
flush-joint drill pipe. Unfortunately, the salt water could not 
be dumped into the creek or otherwise disposed of in any 
quantity, since it would interfere with pumping the oil from 
that district. Mud could not be used for drilling, since it 
would seal up the hole; so fresh water had to be pumped down 
and a pressure of 800 to 900 Ib. kept on the fluid column 
in the hole. 

The cuttings were thus kept in a turbulent state and had 
to be carried off into the formation. When the tools were 
pulled, the cuttings that had not gone into the cavities 
would settle to the bottom and 30 to 40 ft. of them would 
have to be drilled up after each trip before new hole could 
be made. This could be done until tar streaks were encoun- 
tered. The tar then mixed with the cuttings and, possibly 
getting somewhat chilled from the water being pumped down 
from the surface, would form a sort of asphaltic concrete. 
At each change of the bit, this tough deposit would have to 
be drilled up and would so dull the cutting edge that only 
two or three ft. of new hole could be made with each bit. 


The decision was then made to try to get a reversed flow 
of drilling fluid to make the formation pressure carry the 
cuttings out of the well. A back-pressure valve was designed 
(as shown in Fig. 1) and placed just above the bit. This valve 
would open when the tools struck bottom and thus allow 
the formation pressure of 550 Ib. to force the fluid and cut- 
tings up the drill pipe. 
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The tar came up with the cuttings and both were readily 
removed in a ditch. As mentioned above, the salt water could 
not be disposed of at the surface so, after the cuttings and 
tar settled out, it had to be pumped back into the casing 
under pressure. By this method, progress at the rate of from 
30 to 40 ft. a day was made and the well drilled to 5100 feet. 


Overcoming Volcanic Ash and Heaving Shale 


Production in an area in Trinidad was from a fine sand 
that is overlain by heaving shale and volcanic ash. Well depths 
were from 3000 to 4000 ft. and the rock pressure ranged 
from 1000 to 2000 pounds. Cable tools were first used but 
only a negligible amount of open hole could be drilled ahead 
of the casing; and great difficulty was encountered in carry- 
ing casing. 

Upon the introduction of rotary drilling, heavy mud was 
used to condition the wells. Unfortunately, the mud used 
would seal off the greater portion of the production and, in 
many cases, if the wells were permitted to flow strong enough 
to remove the mud sheath on the sand, the flow would loosen 
such quantities of volcanic ash and shale as to kill the well. 
Redrilling would not always bring back production. 

To overcome these difficulties, pressure-drilling 
methods were applied. During 1927, 12 wells were 
here put down by pressure drilling, using a fluid 
so light it would not mud off the sand. In com- 
pleting the wells, they were washed with water 
and then with oil, while the pressure on the fluid 
column was maintained to balance the formation 
pressure. The wells were put on production with 
controlled flow and not allowed to clean themselves. 
The minimum amount of the fine sand was brought 
up by this controlled production and it was felt 
that the maximum ultimate recovery would be 
obtained. 





In the cellar of the Associated Oil Co. well, 

Williamson No. | in Lost Hills, California. Valves 

and gates are important factors in pressure drill- 

ing. Note the convenience of the cellar gate con- 

trols. To the extreme right can be seen an adjust- 
able flow bean. 
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Prevention of Freezing 


The freezing conditions encountered in the Turner Valley 
field are well known. In many of the wells, the gas expanding 
from the tight lime at the bottom of the hole reduced the 
temperature to minus 75 deg. fahrenheit. Rotary mud often 
would freeze inside and outside the drill pipe and stick the 
tools. Crude oil was not a successful substitution for mud 
because it would cut badly with the gas and was not in itself 
able to provide a hydraulic head sufficient to offset the forma- 
tion pressure; also, the light fluid was not viscous enough to 
carry up the cuttings. Cable tools were slow and the strings 
of casing required were expensive in drilling the depths in 
wet hole through oil savers. The diamond-drilling equipment 
had the disadvantage of providing too small a hole. 

A number of the rotary wells were completed by pressure 
drilling. With a back pressure applied, the returns were 
pinched in until the pressure carried on the drilling fluid 
equalled, at the bottom, the rock pressure. By this means, 
expansion of the gas was eliminated and the formation of 
ice prevented. In cases where hydraulic equipment was used, 
the control on the rock bits was so close that cuttings were 
so fine they could be carried out of the hole by the lightest 
drilling fluid. 


Offsetting Highest Pressures 


Probably the highest rock pressures yet encountered are 
in the Khaur field, Punjab, India.' Oil is here found at a 
depth as shallow as from 100 to 500 ft. and the pressures are 
relatively high at even these depths. Cable tool wells could 
not be controlled with water at depths of 2000 feet. At 2800 
ft. rotary wells using 90-lb. mud could not be controlled. 
Below 3200 ft. the shale in open hole would cave badly with 
any release of pressure. 

The rock pressure increased considerably below 3500 tt. 


the bit was raised while the full pressure was he 
well. Usually the well was brought in through t 
space between the drill pipe and casing by open 
more beaned lines and shutting down the pumps, 


Id on the 
he annular 


ing one or 


In this field, the pressure applied is that which will Prevent 


fluid from entering the well from the formation. At 
of 4800 to 5300 ft. the control pressure is usually 
to 2300 lb. with 85- to 95-lb. mud. In a deep te 


from 2099 
St made in | 


1934, the well alternately extracted water from the drilling 


fluid or added to it from the formation as the 
pressure was raised or lowered. 


controlled 


A string of 5-in. flush-joint drill pipe was used for the 
pressure-drilling operations in this deep test and was snubbed. 
in with snubbing equipment made up on the job. Under the 
pressures encountered, it was necessary to snub from 2000 
3000 ft. in and out of the hole at each round trip, Th, 
well-head control equipment through which the pipe Passed 
consisted of, from top to bottom: drilling head complete with 
hydraulic bag packer fitted below the drilling packer; mud 
cross; control gate with 5-in. drill pipe rams; a 15-ft, length 
of 8%g-in. casing as chamber for drill collar and bit; contro) 
gate with 5-in. drill pipe rams; master valve; control gate 
with blind rams; and mud cross. The arrangement is shown 


in Fig. 2. 


At 5693 ft. a string of 7-in. flush-joint casing was run to 


cement off the 5100-ft. and 3300-ft. sands. A suitable blow. | 
out preventer was substituted for the drilling head and the 
top control gate was fitted with rams to close against the 
7-in. casing. The casing was snubbed-in under a bean pres. 
sure of from 2000 to 2400 pounds. It was fitted with two 
float collars. At a depth of 3500 ft. the casing balanced the 
well pressure but it had to be snubbed through the blow-out 
preventer to about 4200 feet. 


During cementing, the bean pressure was gradually reduced 





and high-pressure fittings with emergency 





valves were installed on all wells. In some 
cases where casing was cemented above the 
high-pressure sand, production was taken 
through the drill pipe left in the hole. 

By adding barytes, drilling fluid as heavy 





as 150 to 160 lb. per cu. ft. was used, but 
due to the salinity of water encountered in 











the field it was robbed of its colloidal prop- 
erties. Whenever rotation was stopped, 
therefore, the mud and barytes would settle 
to the bottom and freeze the drill pipe. 





Pressure drilling was first done in the 
Khaur field in 1932. This method, however, 
was used only for drilling-in the wells, and 
as only one bit was required for the job, 
no snubbing-in equipment was provided. 
The drill pipe was 274-in, 3 /2-in. or 5-in. 
flush-joint equipped with one or more back- 
pressure valves. The string was tested from 
2000 to 2500 lb. when the bit reached bot- 
tom, and after drilling started the pressure 
at the beaned discharge lines was kept at 
about 500 pounds. 

As soon as gas was struck, the control 
pressure was increased by means of smaller 
beans until a pressure balance was obtained 
with the well neither making nor taking 
fluid. When the total depth was reached, 





1A complete description of the operations in the 
Khaur field is given in a paper on ‘‘Drilling Against 





Expanding 
Packer 








High Pressures in the Khaur Field, Punjab,’’ by C. E 
Keep, M. Sc., and H. L. Ward, Attock Oil Company, 
read at the October meeting of the Institution of Pe- 
troleum Technologists in London. The brief summary 
of operations here given is from data contained in 








to 1500 lb. in order to increase the pumping 
speed and place the cement in position rapidly, 
After the cement job was completed a pres- 
sure of 2250 lb. was put on the outside of 
the casing to balance that on the inside. These? 
pressures were left on the well while th 
cement was setting. 


Shutting Off Zones of Different Pressure 


depths § 








With One String of Casing 


In California, pressure drilling has often) 
been used to overcome difficulties encoun-| 
tered in drilling through high-pressure zones | 
where operations could not readily be con-} 
trolled by other means. An interesting ¢-) 
ample of such an application was on the) 
Lincoln Drilling Company well No. 1, which) 
was later called the Getty No. 1A, in the 
northern end of the Lost Hills field. 

This well had been drilled to a little more 
than 2000 ft. and a string of 113/4-in. casing 
was set at 1919 feet. The original plans pro- 
vided for drilling through 8 %-in. casing 
with an expanding bit and underreamer while 
carrying the casing in suspension on an hy- 


draulic rotary table set on the cellar floor. | 
The object of such procedure was, of cours, | 


to prevent caving or heaving shale by com 
fining the formation behind the casing as ¢ 


—_—~ | 














this paper. 
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Fig. 3. Arrangement of cellar control fit 
tings used for pressure drilling in the Us 
coln-Getty well in Lost Hills, California. 


The PETROLEUM ENGINEER 

















i os 


50 
es ECKER ogy 6b , 
PP pOURDING Way tp oy 


EOE PALEY: 





"Quintuplex" is a composite instrument composed of five 
individual units, each providing the driller with informa- 
tion on a different phase of the drilling operation. One 
instrument shows weight on bottom and load on the der- 
rick. A third extremely sensitive instrument shows slush 
pump pressure. A fourth shows torque in the drill pipe, 
and a fifth the speed of the rotary table. 


The "Quintuplex" with its combination of instruments 
unfolds before the driller's eyes, every action, every 
change, every condition as it actually occurs during drill- 
ing progress. 

A combination recorder of ample size writes down the 
story of each day's progress—weight, mud pressure and 
torque—all recorded on one chart for easy reference and 
comparison. 


Any unit of the 'Quintuplex" can be furnished sepa- 
rately, but most operators recognize the necessity for all 
of the information provided by the Master Drilling Con- 
trol Instrument. 


Investigation will show that you, too, should be using 
"Quintuplex." 


Write for our booklet, “Drilling Control” 
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San Joaquin Valley: A. F. McQU ISTON, Oildale, California 
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hole was being drilled. By applying pressure-drilling methods, however, this procedure 
was found to be unnecessary. 

The cellar was first dug deep enough to accommodate the necessary valves and 
control fittings. Weight material was then added to the mud te hold back a heavy 
flow of water while the tools and drill collar were pulled out. With these removed, 
a casing plug was inserted into the 1134-in. string in order to hold the pressure until 
the valves and other cellar fittings were installed. 


The pressure control fittings, as indicated in Fig. 3, consisted from top to bottom 
of: a 5-in. drilling packer; a drill collar packer immediately below the drilling packer 
in the same body; a chamber for extraction of the tools, in the middle of which was 
an expanding packer; a master valve; and a mud outlet. The rotary table used for the 
operations was hydraulic. With the fittings installed, flush-joint drill pipe was run 
in, the casing plug was released and pulled out and a drilling bit run in to clean out 
the hole. 

The casing was then filled with salt water and the pressure at the derrick floor 
found to be 600 pounds. By maintaining a pressure slightly in excess of the formation 
pressure it was found possible to drill either with water or with mud fluid and yet 
have no trouble from caving or heaving shale. About 400 ft. of 1034-in. hole was 
thus drilled with water and thin mud used for circulation. 

A leak was here discovered and found to be caused by an imperfect joint in the 
1134-in. casing, which discharged between the 1134-in. and 18%%-in. casing. This 
leak was plugged with cement. For some reason, however, the drilling out of the 
cement was apparently done with little or no back pressure on the overflow, for as 
soon as the bit passed through the cement a sudden flow of water carried shale up into 
the casing above the bit and drill collar. 


The pipe was immediately pulled up and jammed in the shale that surrounded it. 
According to some, the pipe should have been kept rotating and lowered with water 
circulated down the annular space between the drill pipe and casing to dislodge the 
shale with the object of forcing it into the water course of the formation. Later events 
showed that this could have been done, but since a hard pull was taken on the pipe 
it became wedged too tight for any downward movement and necessitated a washover 
and backing-off job. 

Attempts were then made to cement and plug off the water stratum. These were 
not successful nor were any satisfactory results obtained from plugging with heavy 
weight material. Drilling was therefore continued with the water entering the hole. 

The rate of drilling then ranged from 75 to 100 ft. per day. After several hundred 
feet of hole had been made, the pressure increased about 150 lb. and indicated a higher 
pressure zone had been penetrated. A gasket blew out of the gate valve at this time 
so the casing was plugged and a new high-pressure valve with other high-pressure 
fittings were installed. 

When about 1700 ft. had been drilled ard cored, the pressure suddenly increased 
another 190 pounds. Weight material was then used in an attempt to lower this 
pressure, but it continued to build up until it reached 1300 Ib. at the surface. 

The decision was therefore made to set a string of 8%%-in. left-hand, flush-joint 
casing and the procedure followed is shown graphically in one of the illustrations. To 
do this, a high-pressure plug was made and set near the bottom of the 1134-in. casing. 
The drilling packers were then removed and replaced with casing packers. The 8 5%-in. 
casing was equipped with a suitable shoe for dislodging the casing plug and forcing it 
ahead as the string was run. 

The casing was also equipped with two expanding packers (the upper one lead and 
the lower one rubber), which were so spaced as to be at points in the hole where 
cores and the well log had indicated solid formations. Side outlet valves were placed 
above each packer and so designed that they would discharge a portion of cement 
against different external pressures. Cast-iron back-pressure valves were located in the 
casing just below the outlets. The packers were separately tested under a pressure of 
2000 pounds. ; 

The casing was run in the usual manner to a point just above the plug in the 113/-in. 
casing. The 85%-in. casing was filled with mud and mud was pumped into the 1134-in. 
casing to discharge through the plug and equalize the pressure above and below that 
plug. The pressure was found to be a little over 1000 pounds. 


The casing was then lowered down on top of the plug and, continuing down the 
hole, carried the plug ahead of it until the bottom was reached. By rotation of the 
casing to the left, the lower rubber packer was expanded first; this was followed by 
expansion of the upper lead packer. As soon as these were set, the gauge indicated 
that the high-pressure zone at the bottom had been sealed off from the annular space 
between the 8%%-in. and 1134-in. casings. This cut off circulation between the very 
high-pressure zone and the lower-pressure zones and put the hole in good condition 
for cementing. 

Snubbing equipment was naturally used on this operation for running pipe in and 
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gut of the hole. The type employed . 
shown in the accompanying illustra- 
tions and was equipped with double- 
acting automatic slips. While drilling 
and running in and out with 5-in. drill 
pipe, it was necessary to pull in and 
snub out from four to 16 stands, de- 
pending on the well pressures and 


weight of the fluid. 


Recovering Control of High-Pressure 
Well 

While not strictly a pressure-drilling 
operation, the use of pressure-drilling 
equipment has been found advantage- 
ous in killing producing wells flowing 
under high pressures. The procedure is 
exemplified in the recovery of control 
of the discovery well in the North 
Dome of Kettleman Hills, details of 
which have been presented in a previous 
number of The Petroleum Engineer.” 

This well, Milham Exploration Com- 

any Elliott No. 1, was producing 
about 1200 bbl. of oil and 52 million 
cu. ft. of gas per day at the time it was 
killed. Production was through 6 %%-in. 
casing and around a string of 3'/2-in. 
drill pipe that had stayed in the hole 
when the well blew in. The well con- 
nections were more than 20 ft. above 
the derrick floor and, since they could 
not be disturbed, a platform was erected 
above them. 

An hydraulic rotary was installed on 
this elevated derrick floor, about 30 ft. 
above the original floor. Drawworks 
and engine were located at the normal 
elevation but all controls were on the 
platform. The snubbing equipment 
consisted of a line-operated yoke with 
automatic slips, as illustrated. 

Above a valve on the 11-in. casing 
was placed an emergency packer, on 
which was a short nipple and a double 
packer, or drilling head. The latter was 
for use in running flush-joint drill pipe 
into the hole under pressure and the 
emergency packer provided a means for 
changing the top packer while the pipe 
was in the hole if such should become 
necessary. 

The well pressure was 1300 pounds. 
A string of 31% -in. flush-joint drill 
pipe equipped with a standard pin was 
run in under this pressure. The first 60 
tt. was forced in with the hydraulic 
table because of the better control it 
offered. The rest of the string was 
snubbed in with the pull-down yoke 
until its weight overcame the pressure. 

At 1700 ft. the top of the old drill 
pipe was encountered but attempts to 
catch it with the standard pin were un- 
successful; so the pipe was pulled, an 
impression block run, and a special pin 
constructed and run in on the flush- 
joint drill pipe. 
<snnes 

*See “Killin 


covery Well,” 
ber, 1931. 
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The Petroleum Engineer, Septem- 
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Prevent 


At the top of this illustra- 
tion is the Warren Control 
Head which carries a_pack- 
ing assembly that can be 
quickly thrown around and 
latched on the drill pipe and 
dropped in place. The pack- 
ing assembly may be used 
in connection with the Shaf- 
fer Cellar Control Gate 
(shown just below) for run- 
ning tubing under pressure 
or the head may be used for 
landing the oil strings. The 
Christmas Tree cap provides 
a rigid foundation for the 
Christmas Tree. In case of a 
blowout the Packing As- 
sembly may be put in place 
and the Christmas Tree im- 
mediately attached. This pro- 
vides quick means for con- 
trolling the well and bring- 
ing it into production even 
if drill pipe is in the hole. 


Just below the Warren 
Head are two Shaffer Cellar 
Control Gates. The upper 
gate is provided with rams 
to pack off around the drill- 
pipe, casing or tubing. The 
lower gate replaces the old 
style drilling valve. Both 
Gates make as compact an 
assembly as one drilling 
valve alone. Shaffer Univer- 
sal Joint connections give 
remote control from outside 
the derrick. 


The Spool Type Landing 

Head and landing base com- 
= Ty . 

plete the assembly. This de- 
vice is the last word in land- 
ing casing as the casing is 
supported by slips and 
packed off without letting 8) 
or cutting nupples. 


Write for 1935 Catalogue! 


SHAFFER TOOL WORKS 


BRAE, CALIFORNIA 


FOREIGN OIL WELL SUPPLY CO. 


SPECIALISTS IN HIGH PRESSURE EQUIPMENT 
and FISHING TOOLS 
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Connections were then made with the old string of drill 
pipe and, after testing, water was pumped to the bottom of 
the hole. The water killed the flow but was later replaced by 
mud. The well, however, was under control and the old drill 
pipe was easily pulled out. 


Control of Drilling Fluid 


In pressure drilling, as well as in any kind of rotary drill- 
ing, due consideration must be given to the mud or circulating 
fluid. The use of admixtures must be governed by condi- 
tions and although the overcoming of formation pressure 
does not depend on the weight of the fluid column, the char- 
acter and conditioning of the drilling fluid is important. There 
are times when drilling through a high-pressure zone that 
a balance of pressure is clearly indicated by the character of 
the mud. When the pressure applied exceeds that of the for- 
mation, water may leave the mud to such an extent that 
the mud becomes unpumpable; or when pressure is relieved, 
a formation water under high pressure may thin the mud to 
an excessive degree. 


Different types of formations naturally need different 
treatment. There is a probability that chemicals may be found 
advantageous for use in connection with pressure drilling and 
may often assist greatly in keeping heaving shales and caving 
under control. Yet in some cases in California caving has been 
avoided by merely keeping the pressure on the formation; 
also, water alone has been used to prevent caving by pumping 
into the formation and allowing only enough returns to bring 
up the cuttings. 

With pressure drilling, there must be a balance of pres- 
sure, which may be from 100 cr 200 Ib. up to whatever the 
conditions require. The back pressure is controlled by restric- 
tion of the return line or lines, for which purpose flow beans 
have been found valuable. The cutting of the beans by abra- 
sive cuttings, especially under high pressure, has naturally 
led to the use of hard-facing metals for the exposed surfaces 


and to designs that will prolong the life of the beans. 


Equipment for Pressure Drilling 


In general, the equipment necessary for pressure drilling 
must provide a snubbing device for running the drill pipe or 





casing while pressure is on the well; a stuffing box head that 
will provide for lowering and raising the pipe and for om 
tion, and at the same time maintain pressure by Sealing the 
annular space between the set casing and the drill Pipe or 
casing being run; control gates that will pack-off around 
the pipe being run; one or more master gates or valves; 
chamber to permit the insertion or removal of the bit, drill 
collar, and tool joint without dissipating the Pressure; and 
mud outlets for the returns and for pumping in mud to te. 
place the pipe with fluid and maintain the pressure when 
necessary. 

There are, of course, various arrangements of the equip. 
ment. The hook-up used on the Punjab high-pressure well jg 
somewhat general and is shown diagrammatically in Fig. 2, 

Flush-joint drill pipe will undoubtedly become popular with 
pressure-drilling methods. It facilitates the operation and 
saves time on every trip. It is erroneous, however, to sy 
that pressure drilling cannot be done with collared drill pipe 
but the advantage of flush-joint is self-evident. 

The hydraulic feed, used either in conjunction with, o; 
forming an integral part of, the rotary table also has ad. 
vantages that are evident. There is no doubt that close cop. 
trol of the type that is eminently desirable in pressure drill 
ing can be obtained with the hydraulic, for together with 
the use of flush-joint drill pipe and flush-joint casing, jt 
probably gives the greatest range of mechanical operation, 

A back-pressure valve should be placed in the drill pipe 
above the bit or drill collar for pressure drilling. This wil 
prevent the well flowing through the drill pipe while going 
in or coming out of the hole. When running casing, either 
two float collars or a float shoe and float collar provide this 
feature. The running of casing into a well under pressure can 
be done in a manner much like that cited in the Punjab 
well. Aside from the requirement of snubbing until its weight 
overbalances the pressure, the procedure is about the same a 
in regular rotary practice. 

Various types of equipment that have been developed for 
drilling through high-pressure zones will be given in an 
article to appear next month. 





Removing Oil From Water 


pean gat the emulsions encountered in the produc- 
tion of crude oil are usually of the water-in-oil type, 
it is interesting to note that the shipping industry is bothered 
with emulsions of the reverse type. These oil-in-water emul- 
sions are formed when sea water is pumped into empty fuel 
oil tanks for ballasting purposes. 


Severe restrictions govern the dumping of oil-contaminated 
ballast water and _ the 
problem of ballast water disposal is becoming more acute with 
the increasing use of heavy oils as fuel. These heavy fuel oils 
serve to form very stable oil-in-water emulsions, which are 


in territorial waters and harbors, 
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difficult to separate due to the fact that the specific gravitie 
of both phases are so nearly the same. 

An investigation of means to overcome this problem was 
begun about two years ago with the result that an entirel) 
new type of separator has been developed. An experimental 
unit installed on a barge at Port Los Angeles, California, has 
satisfactorily met the requirements of ships discharging ballast 
water there. After some further development work the proces 
will be made available at other ports. 

This new method of separation may also prove useful in 
the disposal of oil-contaminated waste waters from refineriés. 
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THIS PATENTED SWAB 


has 9 ADVANTAGES 


= Because the GUIBERSON Swab operates on an entirely different principle 
= from other swabs, and is patented—it offers the operator no less than 9 
fundamental advantages which are strictly exclusive to this swab. 





\ So apparent have its advantages been, ever since it was first placed on 
@ the market, that for many years it has done considerably more than half 
, of all swabbing, throughout the world. 


>. a Its advantages, inherent in its principle of flexible cups, are as follows: 
~ 1. PASSES PROJECTIONS EASILY, because its flexible cups yield readily. 


Tran 6h 2. PASSES PIPE JOINTS UNINJURED, due to protection afforded by the 
\ imbedded flexible guide wires. 


| 3. STEM AND JARS NOT REQUIRED TO SINK SWAB, flexible cups offer- 
\j i ing no serious opposition to downward passage. 


e : Wh 4. PRACTICALLY NON-LEAKABLE IN OPERATION, as the fluid pressure 
j forces cup rims tightly against the casing. 


5. SWABS TUBING AS SUCCESSFULLY 
AS CASING. The only type of swab 
which has been successful in tubing 


| \ sizes. 

6. CASING DIAMETER NEED NOT BE 

CONSTANT. Resiliency of cups per- 

a= mits a considerable variation in inside 

A Y diameters of the casing in which the 
swab will function. 


mm Ct 
; a 
4 7. WILL NOT KINK WIRE LINE. When 
swab strikes fluid, running in, it will 
al not stop abruptly and kink the wire 
Ez 
. 


. ¢- line. rs ‘ A 
8. DURABILITY OF CUPS. Cups have ee J 
£ been carefully perfected and are more Lege \ 
durable in practice than any material fs ats 3 Ui \\\ 


heretofore used for swabbing. 


9. WILL NOT WEAR OUT CASING. Flexibility of cups min- i , : ‘ : 
imizes wearing effect on casing. Runs of 70 days duration ig Sb . 
have been made without perceptible casing wear. 


Oil operators can only afford to use the best tools. 
THE GUIBERSON CORPORATION 


Box 1106, Dallas, Texas . 
LOS ANGELES: 1304 Security Title Insurance Bldg. Swab Supe Passing Dent and Joint in Casing 
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PONCA CITY: 321 S. Osage Street—NEWARK, O.: First and Locust Streets 
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Control of Colloidal Properties 
Are Vital in Mud Conditioning 


By WALLACE A. SAWDON 


Petroleum Engineer, Los Angeles 


HE development of drilling technique has undoubtedly 
been accelerated by the necessity for deeper wells; and it 
has resulted in safe and efficient methods for meeting any 
conditions yet encountered. Mud control is an important 
factor of this modern drilling technique; yet while it is so 
important in deep drilling and in overcoming high pressures, 
the conditioning of the drilling fluid is fully as necessary in 
wells of any depth. In fact, aside from pressure control by 
weight, the control of the colloidal content of a mud fluid 
is probably more important with many low-pressure sub- 
surface conditions; and it may influence the ultimate yield of 
a zone as well as facilitate the penetration to and in that zone. 
The functions of a good drilling fluid are, in general: 
(a) to remove cuttings from the well; (b) to lubricate the 
walls of the hole, the drill pipe, and the mud pump; (c) to 
provide a means of holding solids in suspension while cir- 
culation is stopped; (d) to seal up formations against water 
penetration; (e) to prevent sloughing and caving under cer- 
tain conditions; and (f) to provide a fluid head that will 
exert pressure on formations that would otherwise force 
water, gas or oil into the hole. The removal of cuttings, the 
lubrication and the suspension of solids are all functions of 
the colloidal properties of the fluid. The sealing action and 
prevention of sloughing or caving are mainly derived from 
the colloids but may or may not be assisted by pres- 
sure. The fluid head is, of course, obtained by weight 
alone; but if the fluid is to function in drilling opera- 
tions, some amount of colloidal material must be 
present to meet other necessary requirements besides 
that of weight. 

Under average drilling conditions, there is, in 
general, a percentage of colloidal material that will 
give consistently good results. Certain formations, 
however, may necessitate a change in this percentage 
and a well may require a fluid of varying colloidal 
properties as it progresses. While this factor may in 
itself necessitate close attention to the character of 
the fluid, it must be remembered that even where 
formations may remain the same during the entire 
depth of a well, the character of the fluid is con- 
stantly being changed by the cuttings that are 
carried up by circulation. Mud conditioning is there- 
fore desirable under the best conditions; and is often 
so necessary that it will be a factor in the success 
or failure of the operation. 


Colloidal Properties 


Colloids are substances so small that their mixture 
with water closely approaches a true solution. Their 
suspension is almost complete and they settle out so 
slowly that they can be considered as being in solu- 
tion as far as the time required for drilling opera- 
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A complete mud-testing laboratory is set up at the 
well with this equipment. Here the various instru- 
ments, carried in the back of a coupe, 
are shown ready for use 
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tions is concerned. A good colloidal mixture will form a gel 
when not in motion and will return to a fluid state when 
agitated. This property in a drilling fluid, therefore, provide; 
a means of holding solids in suspension when circulation js 
shut down and allowing their easy flow to the surface whey 
circulation is resumed. 

It is the colloidal matter in a drilling fluid that provide 
the plastering of the walls. A fluid containing only colloid, 
particles will, moreover, form a plaster of minimum thicknes, 
and as the percentage of other solids increases, the thickness 
of the plaster increases. As illustrated in an accompanying 
sketch, the thickest plaster is composed of the greates 
number of non-colloidal solids encased with a minimum of 
colloidal matter. 

Colloidal suspensions have a high viscosity for a low per. 
centage of solids. Yet a highly viscous fluid may not neces. 
sarily be rich in colloids, since the viscosity is based on the 
shearing strength of the physical mixture. A mud fluid 
composed of a large amount of quickly settling solid matter 
can have a viscosity so great that the pumps will not handk 
it and yet have little or no colloidal properties. 

There is no question about the value of plastering the wall 
of a hole to prevent water from entering a formation. When th 
producing zone is so plastered, it is admitted that the mud sheath 
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FEW YEARS AGO, “mud was mud’; 
But today, due to the vast strides made 
in drilling technology, scientifically conditioned 
mud is a vitally important factor in every pro- 


gressive drilling program. 


It has been our privilege to play a leading 
part in the development of highly effective, 
treated drilling fluids. It has been our sdea/ to 
bring BAROID, AQUAGEL and STABILITE 
to a degree of perfection that more than meets 
every requirement of the driller, operator and 
petroleum. engineer. 

BAROID, AQUAGEL and STABILITE 
can be specified—each for its particular use— 
with complete confidence of securing the very 
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’ finest mud conditioning materials that research, 


field experience and manufacturing skill can 
create. 
Stocks carried and service men available in 


all active oil fields. 


BAROID PRODUCTS 
BAROID — Extra-Heavy Colloidal Drilling Mud 
AQUAGEL—Trouble-Proof Colloidal Drilling Mud 
STABILITE — An Improved Chemical Mud Thinner 


BAROID SALES C0. 


LOS ANGELES @ HOUSTON 
NATIONAL PIGMENTS & CHEMICAL CO,, ST. LOUIS 
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must be thoroughly 
removed before the 
well is completed; but 
except in cases where 
such removal is impos- 
sible (and it is doubt- 
ful if means are not 
available for removal 
in any case) the value 
of the mud plaster in 
keeping water out of 
the sand is evident. 
The distance to which 
water will penetrate a 


Very thin 
Impervious 
Plaster nade 
with Colloida/ 
Marler Alone 








impervious sand depends on the 
Plaster made porosity, the differen- 
of Mud with tial between the pres- 
Collosda/ sure on the fluid 
Contenr column and the forma- 


tion pressure and the 
length of time the 
water is permitted to 
enter. 

The greater the col- 
loidal content the 


Wa// of Hole as Cur by the Bir 


perch with quicker will be the for- 

, ~ ne —oe mation of plaster and 

oo the thinner will be the 
Moatler makes 


mud sheath necessary 
to stop infiltration of 
water. In wells where 
the diameter is small, 
any area deducted 
from the annular space 
between the drill pipe 
and the wall of the 
hole means that much 
less space for circula- 
tion returns. The 
thicker the plaster, moreover, the easier it is to knock it off, 
especially since a thick sheath of mud contains more solids 
encased by a thinner bond of colloids. 

The percentage of colloidal matter in a drilling fluid must 
not, however, be too high. If it is, it will not let the cuttings 
settle out. About five per cent is probably the satisfactory 
amount under average conditions. Except for providing 
weight to the fluid column where it is necessary in over- 
coming formation pressure, non-colloidal solids have no value. 
Drilling fluid can therefore be made with a strictly colloidal 
admixture and water without the use of native mud. Some 
of the companies in California are using such fluid, which 
offers the advantage of not having any useless solid matter 
to start with and requiring conditioning only for contamina- 
tion caused by drilling. 


Thick Plaster 
£Lasily Knocked 
Off. 











Effect of colloidal matter in rotary 
drilling fluid. (Formation exagger- 
ated to give contrast.) 


Mud Tests 

Many of the larger operating companies in California are 
now making tests on the drilling fluid at periodic intervals 
during each tour. Tests for mud weight are made with a 
hydrometer and tests for viscosity with a funnel viscosimeter. 
Samples for the tests are taken from both the discharge and 
suction in order to determine the character of the fluid before 
and after circulation. The viscosity measured by the funnel is 
close enough for practical purposes at the well but in order 
to get an accurate determination of the true viscosity, check 
tests are made at regular intervals with a Stormer viscosimeter. 

To assist operators in determining the properties of their 
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Chart showing viscosity-solids percentage curves for col- 
loids, average drilling mud, and non-colloidal matter 
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drilling fluid, the Baroid Sales Company has recently egyj 

a fleet of cars with apparatus by means of which op 
complete test can be made in the field. As can be seen fr " 
the accompanying illustration, each car is virtually a ree 
testing laboratory that can be put into immediate seryice , 
a well. “a 

Separate tests are run on samples from both the discha; 

and suction. The weight is determined in lb, per cu. ft. ee 
lb. per gal. and the specific gravity recorded. Both the Marsh 
funnel and the Stormer viscosimeter are used for meas 


° . ‘ Uring 

the viscosity, that by the former being read in centipoiss, 
° ‘ . 

and the latter in 500 cc. seconds. When desirable, the ed 
\s 


strength is measured and either the alkalinity or acidity of the 
fluid given in ph units. The temperature is read in deg. fahe 
and the salt content is determined in percentage by aig 

In the determination of solids in the drilling fluid, the 
weight of the contained solids is read in grams and the volum: 
in cc. while the percentage of solids is given both by weight 
and volume. As will be noted in the illustration, the cy 
laboratory is equipped with a hot-plate for evaporation, The 
plate is heated by electricity, which is made available by , 
generator set driven by the car’s motor. The picture shows 
the apparatus set up for testing at the well but the arrang. 
ment is so compact that all instruments, equipment, an 
supplies are easily contained in the rear of the coupé. 

Vicosity is again measured after treatment, and a complete 
screen analysis of the mud samples is made for percentag 
retained on 80-mesh and passing through 80-, 100-, 150. 
and 200-mesh screens. The settling test gives the per cent by 
volume of clear water after standing. The colloidal content 
of the mud is also measured. 


Conditioning of Drilling Fluid 

By systematic testing, a mud can be kept in a condition 
that will aid materially in making the drilling operations 
efficient. In drilling the deepest well in the world, Berry 
No. 1 in the South Belridge field, California, the Genera 
Petroleum Corporation believe that the careful measurement 
and constant control of the mud properties were an important 
factor in the success of the job. The mud was passed through 
a vibrating screen during the entire drilling and this was fe 
to have been a great help in minimizing stuck drill pip, 
in reducing mud replacement, and in decreasing the wear on 
pump parts. 

The colloidal matter in a mud will aid in preventing exces- 
sive abrasive action of fine particles. The vibrating screen, 
however, has been found of particular advantage i 
thoroughly removing solids that will reduce the life of pumps 
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INK-BELT 


ROTARY CHAINS and ROTARY MUD SCREENS 
















SILVERLINK 
ROLLER CHAIN 


For transmitting power where 
higher speed is essential, Link- 
Belt Silverlink Finished Steel 
Roller Chains have won a sub- 
stantial place in the industry. 
They are employed on various 
kinds of light and heavy duty 
oil field equipment. 


4 
| 4 
' 
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HYPER SS-40 (A.P.1.3) 


Built to have maximum strength 
for deep well drilling, combined 
with maximum durability, on ro- 
vies of A.P.1. 3 pitch. An al- 
oy chain. Ultimate strength is 
5,000 pounds. Features accurate, 
rugged, dependable construction. 
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Some Features of the Link-Belt Mud Screen 


Uniform vibration of the entire screening area. (All rotating parts are carried on 
anti-friction self-aligning roller bearings enclosed in a single dirt and weather proof 
housing. (Screen cloths rest on rubber tubes. An important, exclusive, patented and 
proved feature which assures maximum service, and assists in preventing loss of 
good mud in the rejects. (A small, compact, self-contained unit readily transport- 
able from one location to another. 


Save Money in Mud 


HE Link-Belt Vibrating screen provides an effective, 

economical method of reclaiming degassing and clean- 
ing rotary mud; one that pays big returns on the invest- 
ment. It saves wear and tear on pumps and valves, by 
eliminating rough cuttings and sand from the mud, and 
preventing the drill bit plugging up, or of the tools stick- 
ing in the hole, through the interruption of circulation. 

The vibrator shaft is driven from an electric motor, 
steam turbine or suitable multi-cylinder gas engine. The 
whole unit is self-contained, re and easily installed in 
the low head room usually available. Send for folder 1472. 


A Chain for Every Drilling Service 


LF lang extreme drilling conditions are encountered, 
use Link-Belt Three-Bar Hyper rotary chain. Its rug- 
ged construction of tough forged alloy steel, correctly 
balanced design, and close tolerances of all parts, provide 
greatest ultimate strength and smoothest operation. 

All Link-Belt Hyper and Red-Hed chains are built to 
A.P.I. standards. Link-Belt provides a type of chain of cor- 
rect capacity for every rotary drilling service. 

This Link-Belt Trade ——~< Mark prominently displayed 


on the side bars, identifies genuine Link-Belt chain. 
5173-A 


LINK-BELT COMPANY 


INDIANAPOLIS LOS ANGELES PHILADELPHIA 
HOUSTON, Fred Wallace, 4317 Montrose Blvd., P. 0. Box 1082. 
OKLAHOMA CITY, W. H. Abele, Box 305, Route 4. 


Export Sales Office: 2680 Woolworth Blidg., New York, N. Y., U.S.A. 
Cable Address: ““LINKBELT.” 


RED-HED SS-40+-(A.P.1.3) 
and SS-124-+-(A.P.1.4) 
Identified by the red pin head, 
LINK-BELT red-hed SS-40 +- 
(48,000 Ibs. ultimate strength), 
and SS-124+-(112,000 Ibs. ulti- 
mate strength), have attaired 
outstanding success in the oil 

fields. 





THREE-BAR HYPER’ SS-124 
(A.P.1.4) 

A drop forged sidebar chain. The 
ultimate in strength dnd durabil- 
ity is attained in this chain. Its 
mighty strength is secured by 
the tough alloy steels of which it 
is made, and the accuracy of Its 
manufacture. Ultimate strength 
of 170,000-Ibs. 
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WHY RETURN THE CUTTINGS TO THE HOLE? 
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and reclaiming of 
drilling fluid is recog- 
nized today as a decided advance in drilling technol- 
ogy. Savings and benefits obtained by mud screen- 
ing far outweigh the cost of the equipment required. 


The McNeely Vibrating Screen—a tried and proven 
product — features simple design and rugged construction 
and has acquired a reputation for high capacity and excep- 
tionally dependable and efficient performance. The vibrat- 
ing force is transmitted equally to all points of the screening 
surface, eliminating dead spots. The screen cloth fits abso- 
lutely tight on a curved frame and promotes long life as it 
cannot flex or whip. The curved screen surface — one of 
several exclusive McNeely features — facilitates the rapid 
disposal of waste cuttings. 


Detailed Information Gladly Furnished 


VERNON TOOL CO., LTD. 


2740 EAST THIRTY-SEVENTH ST. 
ASK LOS ANGELES, CALIFORNIA 
Mid-Continent Representative 
BAROID SALES CO., HOUSTON, TEXAS 
EXPORT 


THE NATIONAL SUPPLY CORP. 
OIL WELL SUPPLY CO. 





| cutting of the fluid if put back into the well. 


| cuttings and prevent settling of solids in the hole. Bit cont! 


3) 
not eliminate the necessity for supplying proper colloids 


Single McNeely vibrating screen installation on General Petroley, 

Corporation well, Tonner lease, Brea, California. The screen is situate, 

directly in front of the flow pipe, and the suction pit is just to ih, 

rear and below the screen. Thus the total length of the mud ditch 
is less than 15 feet 


valves, fittings, and drill pipe. The settling ditch can, of 
course, be shortened when using the vibrating screen, which 
when properly handled should save a considerable amount of 
replacements of mud and admixtures. 

Gas-cutting, of course, necessitates added attention to my 
control. When going through a formation where gi ; 
released, drilling will usually be slowed down and it will ofte 
be advisable to circulate for an hour after rotation is stoppe 
before pulling the tools from the hole. This will reduce th 
percentage of gas in the fluid and will allow time to plase 
the face of the formation. It will also reduce possibilities of 
gas accumulation, which, although remaining in equilibriun 
while standing quiet, may cause a blow-out when agitated b 
the tools entering the hole. 

If gas goes into a simple mixture with the mud ori 
absorbed by the fluid, it will usually escape when brought 1 
the surface. If it is adsorbed on the surface of or in the por: 
of the solid, its removal is more difficult. The vibrating scren 
has been found to aid considerably in getting rid of gas bu 
even the screen or aerating cannot always remove gas thi 
has been adsorbed by the solids. This adsorption is done unde 
pressure and with certain kinds of gas but will cause gs 


In drilling through gas zones, it is probably better t 
reduce the colloidal property to just enough to return the 


can provide fine cuttings that are easily brought up the hol 
with less chance of gas adsorption. 

To overcome heaving shale or prevent caving or sloughing 
the colloidal content of the fluid must be greatly increasd 
Individual conditions govern the treatment, and the addition 
of other materials is sometimes necessary. 


Weight Materials 
The use of weight materials has become general practic 
in meeting many high-pressure conditions. Weight contr 
then becomes a definite factor in mud conditioning but does 


properties to the fluid. In fact, control of the colloidal conten! 
of the mud and its viscosity are even more important wher 
using weight material than when using native mud. 


Colloidal Admixtures 
The use of admixtures (consisting almost entirely of col 
loids) and water instead of natural mud has become a practi 
with many of the operating companies. The fluid thus mate 
usually weighs about 64'4 lb. and compares with natut? | 
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KES MAJOR CONTRIBUTION 
ROTARY DRILLING ART 


REED ROLLER BIT CO. 


MAIN PLANT: HOUSTON, TEXAS, U.S. A. P.O. BOX 2119 





Export Office: NEW YORK, N. Y., 30 Rockefeller Plaza 
London Representative’s Office: 
LONDON, E. C. 2, COVENTRY HOUSE, South Place 
Branches at 
LOS ANGELES, CALIF. OKLAHOMA CITY, OKLA. 
1317 Esperanza St. 1129 Southeast 29th St. 
KILGORE, TEXAS 
LAKE CHARLES, LA. 
Distributed Through Supply Stores Everywhere 
Mid-Continent and Gulf Coast Distributors for 
MARTIN-DECKER PRODUCTS 
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Latest design of the Link-Belt rotary mud vibrating screen 
for desanding drilling mud 


mud weighing from 72 to 75 lb. per cubic foot. Cost com- 
parisons of the two types of fluid take into account that the 
average natural clays in California will make about 20 bbl. of 
mud fluid per ton and that the concentrated colloidal admix- 
ture (specially treated bentonite such as Aquagel) will make 
from 120 to 180 bbl. of drilling fluid, depending on the per- 
centage desired.! 

When natural muds are used, the colloidal property is 
frequently added and it is the usual custom to condition the 
mud with the admixture. The chief function of weight in 
mud is only to provide fluid column pressure. Greater atten- 
tion is now being paid to keeping the fluid in a condition best 
suited to meet drilling requirements. 

Viscosity is therefore a factor in mud control and should 
be carefully watched. A mud pump will probably handle a 
fluid with a viscosity of 30 centipoises or above, but such a 
fluid will hardly drop out cuttings with any degree of 
satisfaction. 

After drilling, trapped solids taken from the formation 
will add weight to the fluid. Proper settling out of these solids 
should be disclosed by a comparison of tests taken on samples 
from the discharge and suction. As mentioned above, periodic 
tests should be made of the weight and viscosity of the 
fluid and all data available applied to aiding in the condi- 
tioning of the fluid. 


The degree of influence on the drilling fluid caused by high 
temperatures has never been well determined. Very high tem- 
peratures have been encountered in some of the California 
wells but the conditioning of the mud has been based on the 
temperature at the surface. In the well cited above, Berry No. 
1, the temperature at 9600 ft. was 216 deg. fahrenheit. From 
this it was estimated by projecting the temperature curve that 
the temperature at 11,000 ft. was 310 deg. fahrenheit. The 
mud conditioning on this well was carefully controlled, how- 
ever, and the results cbtained were excellent. 





'Editor’s Note: Some of the well-known mud-conditioning and mud- 

weighting products in use are: 

COLOX—Geo. S. Mepham Corp., East St. Louis, Illinois. 

OPALITE—Corona Products Inc., Rogers, Arkansas. 

AQUAGEL—Baroid Sales Company, Los Angeles, California. 

MUD WATE—The Sullivan Company, Memphis, Tennessee. 

A partial list of manufacturers of mud-conditioning equipment: 

VIBRATING SCREENS—Vernon Tool Company, 2740 East 37th Street, 
Los Angeles, California (McNeely Vibrating Screen). 

J ink-Belt Company, 910 South Michigan Blvd., Chicago, Illinois. 
Shaffer Tool Works, Brea, California. 

CLASSIFIERS—Dorr Company, 247 Park Avenue, New York City, N. Y. 
(Used in central mud-conditioning field plants.) 

CENTRIFUGAL SEPARATORS—Merco Centrifueal Separator Company, 
Ltd., 343 Sansome Street, San Francisco, California. (This separator 
is used for desanding rotary drilling muds and also for reclaiming 
mud-conditioning materials.) 
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George A. Spang Passes Away 
George A. Spang, well-known manufacturer of oil-dril} 
ing tools, president of the firm of Spang & Company and til 
1932 its active business head, died at his home in Butler, p, 
January 22. He was 66 years old. 7 


GEO. A. 
SPANG 





After leaving school, Spang became an apprentice in the 
machinists’ trade at a shop in Pittsburgh, and upon complet. 
ing his apprenticeship he returned to Butler, obtained a pos- 
tion as a machinist, and was married. He was employed for 
a time in Cleveland, Ohio, but returned to Butler soon enough 
to be on the ground when the drilling excitement of 1894 
started, centering in the Cooperstown district between Butler 
and Pittsburgh. He set up a shop for the service of drilling 
contractors. From Cooperstown, the tool shop was moved to 
Renfrew, Pa., and enlarged. It was in 1899 that Spang mate 
his final shift of location, returning to Butler. 

Packers were just beginning to be commonly used. Spang, 
with others, was responsible for improvements in design and 
took out several patents that proved valuable. Packers became 
one of his principal items of manufacture. Later he developed 
a method by which drilling and fishing jars, previously made 
by a welding process, could be forged as units, each froma 
single piece of steel. Weldless jars, therefore, became an im- 
portant part of the company output. 

Branch warehouses and shops were established by the com- 
pany from time to time in Kansas, Oklahoma, Indian Tert- 
tory, Texas, West Virginia and Michigan. During the World 
War production was diverted to the making of shells but wa 
turned again to oil well requirements as soon as possible. 

For the last two years, due to poor health, Spang had been 
unable to take any very active part in the business, one ot 
his sons becoming general manager and all his varied responsi- 
bilities being more and more taken over by one and another 
of them or by other associates. 

Three sons, his widow, and one daughter survive him. 


W. A. Chaney Resigns, Succeeded by 
L. J. Nelson 


W. A. Chaney has resigned as manager of the East Texas 
district for International Supply Company to accept a position 
with the Hercules Supply Company as Gulf Coast district 
manager. His headquarters will be at Refugio, Texas. L. J. 
(Nellie) Nelson succeeds Chaney with the International, his 
headquarters being at Tyler, Texas. 
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In every practical 
and efficient 
development in 


Rae Ay GUIDING, FLOATING 
a ue and CEMENTING 
EQUIPMENT 


Since the introduction of the Baker Pattern 

Casing shoe in 1907 Baker has led in the timely development 
of practical and efficient casing guiding, floating and cement- 
ing equipment. It is to be expected that Baker should con- 
tinue to lead. For more than 27 years Baker has studied the 
changing needs of the oil industry for safely landing and 
cementing strings of casing, has concentrated on solving the 
problems presented by the trend to deeper drilling. As a 
result Baker Cement Equipment today represents the best 
possible combination of the three essentials for the safe and 
proper guiding, floating and cementing of casing strings of 
any length: Strength — Valve Efficiency — Drillability. 

— \ 6 / \ The future will bring demands for new tools 
to meet new requirements. Accepting its responsibility as a 

Complete Drillebili leader, Baker will always strive to anticipate all practical 
omunted elie Bakes demands with essentially useful, efficient, field tested equip- 


pioneered the Con- ment as it has done since the pioneering days of 1907. 
crete Idea in Guiding 

and Floating Equip- 

ment for casing. 



























The Cast-Iron Valve used by 
Baker in Float Shoes and Float 
Collars marks an advancement in 
cementing practice. 


Strength as well as Com- 
plete Drillability in Baker 
Cementing equipment 
achieved by use of Con- 
crete plug and Bakelite 
buoyant ball valve mech- 









Perfect Valve Efficiency 
in floating and cementing 
obtained by the narrow 
Rubber Seal which makes 
the valve Double Sealing. 


In most cases the fine fragments 
of concrete and Bakelite are read- 
ily distinguishable to show when 
the plug has been drilled through. However, as some operators desired a 
special “indicator” for use in certain localities, Baker in March of 1934 placed 
in the field Cement Equipment with the plug made of RED concrete. The 
coloring used in no way affects the essential qualities of the concrete, and this 
equipment is available at no extra cost. 


Ne 
for guiding _ floating — cementing casing 
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Elements of 
Applied Petroleum Production 


HUS far, in discussing the appli- 

cation of power to pumping wells, 
we have considered only individually- 
powered wells; that is, beam-pumping 
wells or wells equipped with individual 
pumping units. 

There are many other wells that are 
pumped in groups from a central power 
plant. Central powers are used to pump 
wells of the type that, because of 
power requirements and their being 
close together, can be pumped more economically in a group. 
Most of the small wells in shallow fields are pumped from 
central powers. 

Pumping of wells in groups is known as multiple pump- 
ing. The central power plant is known by various names, 
such as a central power, a pumping power, or a jack-pump- 
ing plant. 

A central power consists essentially of a prime mover 
and scme type of power transmission. Shackle lines convey 
the necessary power and desired reciprocating motion from 
the central power to the wells. A pumping jack at each 
well converts the horizontal motion of the shackle line to 
a vertical motion at the polished rod. 

The method of pumping wells from a central power has 
been in use for fifty years or more in the fields of Pennsyl- 
vania. The small shallow wells in that region were well 
adapted to this method of pumping. 

There are three general types of central pumping powers, 
namely: 

Push-and-pull powers, 
Bandwheel powers, 
Geared powers. 

There are also other methods for pumping a small group 
of, say, two, three, or four wells. They are: 

Pumping two or more adjacent wells by means 
of a pitman attachment on a beam-pumping well. 

Pumping two or more adjacent wells by means 
of a back-side crank on a well having an individual 
pumping unit. 

Two other systems have recently been developed for mul- 
tiple pumping. They employ a central power plant, but 
differ from the regular type of central power in having 
auxiliary power units instead of jacks at the wells. The 
auxiliary unit at the well obtains its power from the centrai 
plant. One of these systems uses a pneumatic head as the 
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Article 17 


CENTRAL PUMPING 
POWERS 





By K. C. SCLATER 


auxiliary well unit; the other system 
uses a small electric pumping motor. |p 
the former, air or natural gas is com. 
pressed at a central plant and piped to 
the well. A system of lines connecting 
the discharge pipes from the pneumatic 
heads returns the air or gas to the cen. 
tral plant to be recompressed.®* In the 
system where electric motors are used x 
the well, the electric power is generated 
at a central power plant on the lease," 
The typical modern pumping power is of sturdy all-metd 
construction and is designed for economical service. Wels 
4000 ft. in depth are being pumped today from centr 
powers. Thanks to improved design and construction. 


PUSH-AND-PULL POWER 


This type of central power was among the earliest to bk 
developed. Although still in general use it is gradually being 
replaced by powers of a more modern type. George” &- 
scribes this type of central power as follows: 

“It was made mostly of timber with wooden pull wheels 
and two- by four-inch main pull lines held together with 
bolted steel plates. Many powers of this type were once used 
in the oil fields of northern Pennsylvania. The power proper 
was serviceable, but the use of wooden pull lines between 
the primary and secondary pull wheels was a constant source 
of trouble, as the lines often parted at the strapped coup- 
lings, especially during long dry periods in the summet 
In addition, there was considerable lost motion between the 
pull wheels because of the difficulty of keeping the wooden 
pull lines in proper tension. Motion is lost also because ot 
the working loose of the wooden keys in the power proper 
and in the primary and secondary pull wheels. For this kind 
of service it is very difficult to make timber braces ngi 
even when well seated, bolted, and keyed. 

“A modern type of push-and-pull power, using steel-rod 
pull lines and having well built and properly erected pull 
wheels, with the same general arrangement as used in this 
old type, can be used satisfactorily, especially for a propetty 
about three locations wide and seven locations long with: 
total of 21 wells to be pumped from one power. 

“The modern push-and-pull power of iron is driven by 
an engine or motor through a belt to a pulley on a counter 
shaft to which is attached a pinion meshing with a larg 
gear wheel mounted on a shaft having two crank arms. A 
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KEYSTONE COPPER STEEL 


FOR OIL COUNTRY USES — EXCELS FOR TANKS AND DRUMS 








Specially adapted for Roofing and Siding, Shops, Sheds and Field Construction— Culverts and Flumes 


KrystTone Copper Steel is the original copper steel alloy, 
scientifically developed to give increased resistance to rust 
and the ravages of time, wear, and weather. Supplied in both 
Black and Galvanized Sheets. Insist upon Keysrong Quality 
for tanks, drums, and field construction work. 


AMERICAN products are sold by leading metal mer- Electrical Sheets, Tin and Terne Plates — also U S S High 
chants. Write for full information on Black and Galvanized Tensile Steel Sheets, and USS Stainless and Heat Resisting 
Sheets, Formed Roofing and Siding Products, Sheets for | Steel Sheets and Light Plates. Literature describing these 
Special Purposes, Cold Rolled Sheets, Enameling Sheets, products will be sent upon request to nearest Sales Office. 








‘AMERICAN SHEET and TIN PLATE COMPANY (. “hs 


oe wh fe General Offices: Frick Building, Pittsburgh, Pa. eae ip 
is —s ras Bree ae ne lg ib anv 


sy oe 2 at HIGH GRADE SHEET AND TIN MILL PRODUCTS )J-== 


DISTRICT SALES OFFICES : 
P CHICAGO CINCINNATI DENVER — HousTON New YORK PHILADELPHIA PITTSBURGH St. Lours 
‘acific Coast Distributors — COLUMBIA STEEL COMPANY, San Francisco, Calif. Export Distributors — UNITED STATES STEEL PRODUCTS CO., New York, N. Y¥. 
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pitman connects each crank arm to a horizontal iron disk 
mounted on a vertical shaft and anchored to a concrete 
foundation. The revolution of the pulley imparts a recipro- 
cating motion to the disks, which move in a horizontal plane, 
and impart reciprocating motion to the shackle lines. When 
the number of wells to be pumped is small often only one 
disk is used and the second pitman and crank arm are not 
needed. * * * 

“A single-disk power of this type is generally run by a 
25-hp. engine or motor and is designed to handle from 
twelve to fifteen 1600-ft. wells, or eight to ten 2500-ft. 
wells, or a proportionate number of deeper wells. A double- 
disk power is generally run by a 35-hp. engine or motor and 
when properly balanced will handle nearly twice the load of 
the single-disk power. 

“Efficient service from this type of power requires good 
foundations and proper alignment, a balanced load, frequent 
lubrication, proper condition of babbitt in boxes, and tight 
nuts, bolts, and keys. The pulley on the counter-shaft will 
make 16 to 20 revolutions a minute, which imparts the 
same number of strokes to the shackle lines.”’ 


BANDWHEEL POWERS 


In bandwheel powers, the motion is imparted to the 
shackle lines through eccentrics mounted on a bandwheel. 
The bandwheel itself is a large belt-driven wooden or steel 
pulley 16, 18, or 20 ft. in diameter with a 14-in. or larger 
face. 

Some recent installations, the best of their kind, have a 
bandwheel 24 ft. in diameter and 30-in. face. 

The bandwheel in operation revolves in a horizontal posi- 
tion. Eccentrics are mounted on the bandwheel shaft. There 
are two general types of powers: 


The overpull type, 
The underpull type. 


This classification is based on the method of mounting 
the eccentrics on the shaft. In the overpull type the eccen- 
trics are mounted above the bandwheel, and in the under- 
pull type below the bandwheel. 

Holes, cored or machined in the eccentric straps, carry the 
shackle-line connections. As the bandwheel revolves the ec- 
centrics impart a reciprocating motion to the shackle lines, 
which extend in almost all directions outside the 
house like a huge spider. 

The bandwheel is driven by a flat belt drive either direct 
from a pulley on the prime mover or from a pulley on a 
countershaft between the engine and bandwheel. One of the 
important parts of a bandwheel power transmission is the 
idler. 

“The idler should be so placed that the upper length of 
belt, as it leaves the engine, travels as nearly as possible 
directly above the lower length. The idler frame should be 
parallel to the lower belt length so that as the belt stretches 
and the idler is tightened, a side pull tending to strain the 
fiber will not be developed in the belt as it leaves the engine 
pulley. The idler should not be too near the engine pulley, 
for then the friction surface of the belt on the bandwheel 
will be decreased, dequiring a tighter belt and the belt will 
be twisted in too short distance to meet the face of the 
idler, which will also tend to strain the fiber of the belt. 
The idler should not be placed too near the bandwheel, 
because then the belt is twisted in too short a space as it 


power 
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leaves the face of the idler to meet the face of the b 
wheel, which likewise tends to strain the belt fiber. _ 
“Idlers are of two general types: Those that are mou: 
on a frame bolted to a foundation and adjustable within dl 
frame; and those that consist of a loose pulley on a shat 
whose lower end is adjustable with reference to 4 fle. 
anchor or foundation, and whose upper end is held in _ 
by adjustable attachments to the framework of the a 
building. If the power is properly aligned, the former a 
meets all requirements, but if alignment is poor and 1 
features of installation abnormal, the latter type frequeadh 
proves the more adaptable. 

“An ingenious way of keeping constant tension op an 
endless belt used for driving a bandwheel power is to Mount 
the idler pulley on a truck which is movable on 4 track 
running parallel to the belt as it leaves the engine or counter. 
shaft pulley. The idler is held at constant tension against 
the belt by means of a steel cable attached to the front end 
of the truck. This cable passes below the bandwheel toa 
point outside of the power building, where it passes under 
a pulley fastened near the ground, and then over a pulley 
fastened in a frame at a point eight cr ten ft. above the 
ground and ending in a suspended weight that maintains the 
necessary tension.”*~ 

On an average 18-ft. bandwheel power the centers be. 
tween the engine or countershaft pulley and the bandwhed 
will be 45 ft. and between the idler and bandwheel from 
17 to 20 feet. 

On a modern bandwheel power to pump 18 wells from, 
— of 3150 ft. the power transmission is equipped as fol- 
OWS: 


Bandwheel, 24-ft. diameter, 30-in. face 
Belt, 24-in. 6-ply 
Idler, floating type 


Prime mover, 100-hp. twin-cylinder horizontal gas 


engine. 


It is essential in laying out a central power plant efficiently 
that the local field conditions be surveyed. Knowledge of 
the well weights should be ascertained in order to have the 
proper information necessary to balance the power. 

“In any bandwheel power installation it is seldom def- 
nitely known whether the power is in balance, when it has 
two eccentrics; or in the case of a single eccentric, whether 
the wells being operated are hooked on in such a way as to 
give the smoothest performance of the prime mover. Much 
dependence has been placed upon the ‘sound of the engine, 
or the amount of belt slippage in determining whether the 
load is in balance. The disadvantages of a power being out 
of balance lie in increased fuel costs, where such purchases 
have to be made; wear and tear on the power itself, as well 
as the prime-mover; and excess whips and wear on rod lines 
Taken collectively, the ill-effects of an unbalanced power 
accumulate into financial loss. 

“Theoretically, full knowledge concerning the weights of 
wells to be hooked-on to a bandwheel power should be 
known in advance of the power installation so that the 
power could be most ideally placed with respect to its wells 
to be sure of proper balancing. In a flat country, where al 
the wells are about the same depth, and where the pull-rod 
lines do not lead over hills of sharp relief or are not diverted 
in direction by ‘swings’ or other mechanical contrivances, t 
is easy to calculate the approximate weights of the various 
wells and therewith to construct a force diagram with which 
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Vertical Pumping Enqine 
Is ACHIEVING THIS SAVING 


.and delivers better performance, too. 


How this important saving is made is indicated by the diagram. Vertical 
design and short belt save approximately 50% in floor space, 55% in foun- 
dation costs, 40% in building costs. One idler is eliminated, as engine is 
mounted on slide rails. There is a material reduction in belt cost and upkeep. 


Engine is 2-cycle, 40 H. P.. convertible, full Diesel or gas. Designed especi- 
ally for oil well pumping, it operates at moderate speed, insuring long life. 
ltis ideal for chain or gear driven pumping units. 


The CLARK “Bobcat” has been thoroughly proven in the field. For the com- 
plete facts mail coupon or phone our nearest office. 


CLARK BROS. COMPANY 
Olean, New York, U.S. A. 


— Olfice: 150 Broadway, New York. Midcontinent Sales Offices and Warehouses: 

se Oklahoma, and Tyler, Texas. West Coast Office: Smith-Booth-Usher, 228 S. 

entral Av., Los Angeles, Cal. Foreign Offices: 72 Turnmill St., E. C. I., London, 
England, and 4 Str. Central Poestas, Bucharest, Roumania. 
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Olean, N. Y. 


Please send me without obligation complete facts 
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to distribute the power properly with respect to the sur- 
rounding wells. In a country of sharp topographic relief, 
however, such as found in the Bradford oil field, it is a 
little more difficult as the wells may vary greatly in depth 
in a short distance, and surface features may make it neces- 
sary to use numerous swings, tie-downs, hold-ups, and others, 
all of which increase and vary the weight of a well and the 
consequent load on the bandwheel power. Under such con- 
ditions it is sometimes necessary to arrange the power in 
the best way with respect to its wells, and then strive for 
balancing by the use of a dynamometer in weighing the 
wells, with the idea of placing the same balanced load on 
one eccentric that exists on the other; or if a single eccen- 
tric power is used, to distribute the wells around the cir- 
cumference of the eccentric to obtain a balanced load at 
any position of the eccentric. As a rule, however, after 
dynamometer surveys have been made on several powers 
enough data are available upon which well weight estimates 
may be based. * * 


“An analysis of these maximum and minimum weights, 
and a comparison between them and the actual calculated 
weight of fluid and rods within the well is interesting. The 
loads carried by sucker rods in a pumping well are com- 
posed of three distinct components, namely, the static load, 
the dynamic load, and the frictional load. The static load 
consists of the weight of the rods, the plunger, and the 
column of fluid lifted; the dynamic load is the load required 
to accelerate or put in motion the rods, plunger and fluid; 
and the frictional load is the resistance to motion caused by 
frictional effects between plunger, barrel, rods and tubing. 
Likewise, in speaking of the load which exists on a rod 
line immediately outside of the bandwheel power, the static, 
dynamic, and frictional loads must include the weight and 
frictional effects of the rod line and jack. The static load 
may be reduced only by changing the size or position of 
equipment, which is not often permissible. The dynamic and 
frictional loads can not be eliminated, but they may fre- 
quently be reduced by better methods of operating. The 
dynamic and frictional loads often are in excess of 40 to 
50 per cent of the static load. * * 


“The greatest influence in lessening of load on both the 
up-stroke and down-stroke of a well is the well jack itself. 
* * * The actual weight of physical equipment and fluid 
within a well is generally greater than the weight shown 
by the dynamometer at the well. This is to be expected, and 
if there were no leverage action given by * well jack, 
well loads would be much greater and would correspond 
with the actual weights of rods and fluid. 


“The well jack, however, is really a simple lever with the 
fulcrum (jack saddle) lying between the force which is 
being applied and the weight to be lifted. In a balanced 
lever, the product of the force in pounds and length of 
lever on one side of the fulcrum is equal to the product 
of the weight lifted and the length of lever on the other 
side. In a jack, the length of lever back of the saddle (ful- 
crum) is the remaining length of upright brace to the 
point where the rod line is attached. The length of lever 
forward of the fulcrum is the remaining length of bottom 
brace to the point where it meets the pitman. * * * 


“The ratio of the two parts of the jack lever is an im- 
portant factor to consider in all calculations for pumping 
wells and their loads. This factor should be determined for 
each well, as it can be used in all weight estimates. Pull- 
rod weight at the well multiplied by this factor gives the 
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actual weight in the well; conversely, weight in wel] divided 
by the factor is equal to the dynamometer reading on rl 
pull-rod at the well. * * * ' 

“If one eccentric is loaded lightly compared with th 
other, then its wells are assisted on the up-stroke by ra 
heavy eccentric and the fact that the unbalanced load doe 
exist. The force brought into play by the heavier laden 7 
centric is a positive and assisting one. When wells on the 
heavily loaded eccentric come into the lifting stroke, how. 
ever, there is no assisting force. Such an unbalanced condi. 
tion is not desirable, because of the uneven stresses and Strain 
in equipment and the momentary period of overloadin 
which comes into play when the heaviest loaded mel 
is opposed to the lighter one. The same may be said of ; 
single eccentric power where one side might be more heayih 
loaded than the other. 

“If the eccentrics of a power are unbalanced, the moti, 
of the power is not smooth, the efficiency of the prime move 
is lessened, and the power costs increase. Under an unbjl. 
anced load there is the tendency for belt slippage to take 
place, which leads to high belting costs. There is also ; 
chance for excessive wear in the eccentric rings. 

“With a detailed study of the bandwheel power in en. 
deavoring to understand the various horsepower loads, we 
are concerned with the maximum weights as registered by 
the dynamometer. The maximum load the prime mover js 
called upon to carry, is approximately the load of th 
heaviest loaded eccentric, and the advantage of balancing 
is shown by the following: suppose that in a two-eccentric 
power there is a load of 30 hp. on one eccentric and 20 hp. 
on the other. Because the maximum load the prime mover 
must handle is approximately that of the heaviest eccentric 
it may be seen that the expense of pulling 30 hp. a part of 
every revolution of the bandwheel is greater than would 
exist if the total 50 hp. load were distributed between th 
two eccentrics, or 25 hp. on each. 

“Reference has been made to the proper balancing of 1 
bandwheel power and in this service the dynamometer has its 
most important use. Although it was stated that the same 
weight should be carried on each eccentric, this is only a 
makeshift measure for balancing, unless precaution is taken 
to see that this weight is evenly distributed around th 
circumference of each eccentric. Even an unbalanced power 
may still have the same load on each eccentric.”*” 


QUESTIONS 
1. Name and describe briefly the different well pumping 
methods and systems in general use. 


2. What important conditions would you say limit the use 0 
central powers? 


3. Why is the idler such a vital part of a bandwheel power 
transmission? 


4. Why is a knowledge of the well weights essential to the 
proper balancing of a bandwheel power? 


REFERENCES 
71"New Oil Well Pumping Practice Introduced,” by Bailey E. Price am 
W. L. Baker, The Petroleum Engineer, November, 1933. 


“Surface and Subsurface Equipment Loads of Bandwheel Powers,” by 
K. B. Nowels, Pennsylvania State College Bulletin 11. (An excellent 


instructive discussion of bandwheel powers). 
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Elements of 
Applied Petroleum Refining 


By W. L. NELSON 


Consultant* 


Article XVI 


+ Sent 


PHYSICAL PROPERTIES OF FRACTIONS OF PETROLEUM OIL 
(Continued) 


VAPOR-PRESSURE AND CHANGE 
OF BOILING-POINT 


] APOR-PRESSURE is an important property because it 
shows what effect pressure has in lowering or raising the 
piling-point of a material. Any material has a tendency to 
vaporize even though it is far below its boiling-point at 
umospheric pressure. This tendency to vaporize is measured 
by the vapor-pressure. Even solids, such as ice, may exert a 
mall vapor-pressure and ice, if exposed at temperatures 
low the freezing-point, will gradually vaporize so that the 
garp corners become rounded. 

When a material boils it is at such a temperature that its 
upor-structure is equal to the pressure that is held on it. 
Thus, the vapor-pressure of all materials, when they are 
boiling at atmospheric pressure, is 760 mm. or 14.7 lb. per 
a. inch. Likewise, a material that boils at 200 deg. at a 
sressure of 10 mm. is exerting a vapor-pressure of 10 mm. 
id at the same temperature, the same tendency to vaporize 
vill be exerted, even though the pressure is above 10 mm. 
ind the material is not boiling. In other 
pressure of the material is 10 mm. at 


words, the vapor- 
200 degrees. This 
ifords a convenient laboratory method of measuring the 
vapor-pressure. 

In dealing with mixtures, such as petroleum oils, the 
vpor-pressure is not such a simple property. When part of 
i mixture is vaporized, the composition of the residue 
changes, the boiling-point increases, and no more vaporiza- 
tion will take place unless the temperature is increased. As 
a example, the Reid vapor-pressure of light petroleum oils 
measured by allowing a measured sample of oil to vaporize 
into. a chamber that has a pressure gauge attached thereto. 
The chamber or bomb is brought to 100 deg. fahr. and the 
gauge shows the vapor-pressure. In this test, a part of the 
ample vaporizes and the composition of the residue is not 
the same as the composition of the original sample. Hence, 
by this method the vapor-pressure (Reid) is not so large as 
the true vapor-pressure. 


The vapor-pressure of the normal parafin hydrocarbons 
are given in Table 16. They are not presented in the form of 
achart because a very large chart is necessary in order to 
be useful. The same information is given in a more useful 
form in the nomographic chart, Fig. 37. This chart can be 
ued to obtain the vapor-pressure by connecting the actual 
‘emperature on the right scale with the atmospheric boiling- 
point of the material on the center scale by means of a rule 


— 


*Pr ’ 
ofessor of Petroleum Refining, University of Tulsa. 
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or a string. The vapor-pressure, at the actual temperature, 
is read from the left scale. 


Example 23—Vapor-pressure of normal paraffin hydro- 
carbons. 


What is the vapor-pressure of normal octane at 80 deg. 


fahr.? 


The atmospheric boiling-point of normal octane is 285 
deg. fahr. 

The atmospheric boiling-points of the paraffin hydrocar- 
bons are tabulated in many reference books and text books. 
A fairly complete tabulation is published in The Petroleum 
Engineer, February, 1931. 

Connecting 80 on the right scale to 258 on the center 
scale shows on the left scale that the vapor-pressure is about 
15 millimeters. 

The result can be checked from Table 16. 


From Table 16, the vapor-pressure is 0.29 lb. per sq. in., 
or 15 mm. 


Fig. 37 was originally prepared for the conversion of 


boiling-points from one pressure to another and, as explained 
under the next heading, it can be used for this purpose. 


CHANGE OF BOILING-POINT WITH PRESSURE. 
In laboratory work, distillations are often conducted at other 
pressures than atmospheric pressure in order to avoid the 
decomposition of high-boiling oils. The temperatures that 
are recorded in such distillations must be converted to the 
corresponding temperatures at atmospheric pressure. Fig. 37 
is most widely used for this purpose but it is not entirely 
exact because petroleum oils do not consist of the normal 
paraffin hydrocarbons. Straight-run gasolines may contain as 
much as 70 per cent of normal paraffin hydrocarbons, but 
other heavier oils contain only small amounts of these hydro- 
carbons. 


The hydrocarbons that are found in petroleum, behave 


TABLE 16 
Temperature Vapor-Pressure—Lb. per sq. in. Absolute* 

deg. fahr. Propane Butane Pentane Hexane Heptane Octane 
20 54.1 11.3 2.6 0.5 
40 78.3 17.5 4.25 1.1 0.3 
60 106. 25.9 6.8 1.9 0.5 
80 141. 37. 10.3 3.1 1.0 0.29 
100 186. 51.9 15.3 4.9 1.7 0.5 
150 348. 106. 36.7 13.5 5.2 1.9 
200 193. 73.5 30.8 12.7 5.4 
*Taken from chart of Natural Gasoline Mfg. Ass’n by Brown, 


Coats and Badger, 
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more as shown in Table 17. The 
data in Table 17 give different cor- 
rections for the boiling-point from 
that in Fig. 37 and in general, the 
boiling-points of petroleum oils are 
decreased more by a reduction in 
pressure than the boiling-points of 
the paraffin hydrocarbons. 

The use of Fig. 37, which is exact 
only if applied to the normal par- 
affin hydrocarbons, for the conver- 
sion of boiling-points of petroleum 
oils from one pressure to another, is 
necessary because no other means of 
making the correction (such as 
Table 17) has been generally ac- 
cepted by the entire industry. Thus, 
if no mention is made concerning 
the method that is used in correct- 
ing the boiling-points, it is to be 
inferred that Fig. 37, or the vapor- 
pressures of the normal paraffins 


have been used. 


Exam ple 24—Conversion of Boil- 
ing-Range to Atmospheric 
Pressure. 

A topped or reduced crude oil 
was distilled at a pressure of 10 
millimeters. A tabulation of the dis- 
tillation curve is given in Table 18 
and also the temperatures, after cor- 
recting them in atmospheric pres- 
sure. 

What is the distillation curve at 
atmospheric pressure? 

One point will be computed as 
an example. 

At 10 per cent, the boiling-point 


at 10 mm. pressure is 280 deg. fahr. 


Using Fig. 37, connect 10 mm. 
on the left scale with 280 on the 
right scale and read 470 deg. fahr. 


on the center scale. 


Fig. 37 can also be used in a re- 
verse manner, that is, it may be 
used to determine the boiling-point 
of an oil at a new pressure if its 
boiling-point is known at atmos- 
pheric pressure. Thus, a gasoline 
that is completely vaporized at 280 
deg. fahr., at atmospheric pressure 
will be vaporized at 350 deg. fahr., 
if the pressure is 24 Ib. per sq. in. 
gauge (2000 mm.). This was ob- 
tained by connecting 2000 on the 
left scale with 280 on the center 
scale, 
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TABLE 17 


Reduction of Boiling-Point Deg. Fahr., for Oils that Boil at the 
Following Atmospheric Boiling-Points 


» 300 400 500 600 700 800 900 
— 0 0 0 0 0 0 0 
ne 25 29 32 : 
200 74 S2 90 96 101 107 
100 106 117 130 137 143 153 161 
50 137 151 167 179 186 196 208 
90 190 215 227 238 254 270 
10 252 267 280 298 316 
5 305 323 342 364 


What is the temperature after expansion? 

















COMPRESSION OF HYDROCARBON VAPORS. In 
refinery operation and design, question often arises about the 
decrease in temperature that occurs during expansion of 
vapors. In the case of air, steam, ammonia, etc., the decrease 
in temperature is great but for petroleum vapors except nat- 
ural gas, the decrease in temperature is almost negligible. 

The change in temperature during the expansion is gov- 
erned by the following equation: 

: k-1 
Te P» \ k 
.* P 
in which: 

T, and P, are the absolute temperature and pressure at the 
initial conditions. 

Ts and Py» are the final absolute temperature and pressure. 

The value of the exponent k, is equal to the specific heat 
at constant pressure divided by the specific heat at constant 
volume. Table 19 gives values of k that were accumulated 
from the current literature. 














TABLE 18 
Per Cent Boiling-Range of Topped Crude Oil 

Distilled at 10 mm. at 760 mm. at 760 mm. 
(Fig. 37) (Table 17) 

0 176 395 411 

5 235 470 485 

10 280 525 535 

20 351 610 619 

30 411 685 689 

40 168 748 751 

50 530 815 830 

60 601 890 915 





TABLE 19 
Temperature Pressure Sp. Ht. at Constant Pressure 
Gas deg. fahr. Atmospheres Sp. Ht. at Constant Volume 
Air . a 1 1.4 
Methane . . 32 1 1.307 
Ethane... 59 1 1.22 
Propane .. 61 0.5 1.13 
Pentane . . 187 1 1.08 
Hexane . . 176 1 1.08 
Benzene . . 194 1 1.1 
Gasoline . . 300 nearly 1.0 
k-1 
> 
T, _ _P, k 
T P 


The value of k is about 1.08 


k-1 0.08 7 
k 108 °°» * 

P, 147 

—— =- -= 10 

P, 14.7 


109-974 — 1,186 


460 + 200 


1.186 


= 556 deg. fahr. absolute 





Exhaust temperature = 556 — 460 = 96 deg. fahrenheit. 




















The drop in temperature by the expansion of air and of 


hexane at 200 deg. fahr., to atmospheric pressure, is indicated 
in Table 20. 


The nearer the exponent k approaches 1, the less the drop 
in temperature. For the high-boiling vapors, such as gasoline, 
kerosene, etc., it appears that the exponent k is nearly 1, and 
very little refrigeration occurs. 

In compressors, the reverse heating effect occurs; that is, 
the gas is heated by compression. Natural gas compressors 
“tun cool” as compared with air or ammonia compressors. 
The magnitude of the k for the two materials, also explains 


this effect. 
Exam ple 25—Expansion of Hexane. 


Hexane gas at a pressure of 147 lb. per sq. in. absolute 


is to be expanded to atmospheric pressure. The gas is at 200 


deg. fahr. 


FeBruary, 1935 


TABLE 20 
Temperature of Expanded Gas in Deg. Fahr. 
Initial Final For Air For Hexane 
Pressure Pressure R= 1A k = 1.08 For k = 1.02 
147 14.7 118 96 164 
73.5 14.7 — 43 126 180 
29.4 14.7 82 167 191 
QUESTIONS 


A material boils at 800 deg. fahr. at atmospheric pressure. 
What pressure is required to cause it to boil at 700 deg. 
fahr. (Fig. 37) ? 

Answer: 215 mm. 

A distillation is being conducted at a pressure of 2 mm. 
Thirty per cent of the material distills at 400 deg. fahr. 
What temperature would be required to distill 30 per cent 
at atmospheric pressure? 


Answer: 745 deg. fahrenheit. 


The ratio of the specific heat at constant pressure to the 
specific heat at constant volume, is about 1.22 and for air, 
about 1.4. Which material would be the most suitable 
for a refrigeration machine? 


Normal pentane boils at 98 deg. fahrenheit. What is the 
vapor-pressure of pentane at 60 deg. fahrenheit? 
Answer: 345 mm. 
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Elements of Applied Petroleum 
Pipe Line Transportation 


Article 7 


THE FLOW OF OIL IN PIPES 
AND PIPE LINES 


” aa o -~ oo @ . ‘ \ 8 8 





By EMORY KEMLER 
and L. L. THOMAS 


$ 
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Flow Charts Sete . 


‘IX more charts 
w) are given this 


month for the solu- 
tion of flow prob- 
lems in pipes and 
pipe lines, namely: 
two parallel 10-in. 
pipes, two parallel 
12-in. pipes, 12-in. 
pipe, 14-in. pipe, 
15-in. pipe, and 16- cae aeae 
in. pipe. 355,37 os = HTHHHE Hie Be i gp ee See Sr EPS F 
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Pressure Drop in Pounds Per Sg In Per Thousand feet (Mu/tply By Specitie Gravity) 
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Linde Process Service 





speeds-up laying of 


Sea-going Pipe Line 


PON completion of an oil pipe 
line to load tankers a half mile 
out to sea, the Chief Engineer of the 
oil company was so pleased with 
the aid rendered by Linde Process 
Service that he wrote: 
“We have recently constructed 
and successfully launched a 16-in. 
Submarine Line. The perfect con- 


sumation of this job was in no small 


bottom... 


OUT TO SEA—for a half mile this 16-in. Oxwelded pipe line rests on ocean 
supplies tanker cargoes. 


measure due to the extraordinary 
efforts of your service organization. 
We are deeply appreciative of the 
splendid cooperation accorded us 
by your company.” 

This is Linde Process Service at 
work. It brings to Linde customers 
—at no extra cost—the latest and 
best pipe-line welding methods, as- 


sists in training and qualifying oper- 








® FIVE DAYS—from delivery of pipe to finished job. Linde Process Service co- 
operated. Oxwelding assured strong, permanent, leakproof, jointless line. 


ae 


ators, and helps organize welding 
Operations to insure satisfactory 
performance. 

The nearest Linde Sales Office 
will gladly give you full information 
on Linde Process Service. These are 
located at: Atlanta—Baltimore, 
Birmingham, Boston, Buffalo, Butte 
—Chicago, Cleveland—Dallas, Den- 
ver, Detroit—El Paso—Houston— 
Indianapolis—Kansas City—Los 
Angeles—Memphis, Milwaukee, 
Minneapolis—New Orleans, New 
York—Philadelphia, Phoenix, Pitts- 
burgh, Portland, Ore.—St. Louis, 
Salt Lake City, San Francisco, Seat- 
tle, Spokane and Tulsa. 

Everything for oxy-acetylene 
welding and cutting—including 
Linde Oxygen, Prest-O-Lite Acety- 
lene, Union Carbide and Oxweld 
Apparatus and Supplies—is avail- 
able from Linde through pro- 


ducing plants and 






PRODUCT OF A UNIT OF 


ge 


UNION CARBIDE AND 
CARBON CORPORATION 


warehouse stocks 


in all industrial 






centers. 


The Linde Air Products Company 


Unit of Union Carhicle and Carbon Corporation 


UCC 


In Canada: 


CODE 


Dominion Oxygen Co., Ltd. Toronto 





_YOU CAN ORDER EVERYTHING FOR OXWELDING AND CUTTING FROM LINDE 
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PRODUCT 


KSr Ppumpingivelis 





The KEY tOxLOWER LIFTINGECOSTS 
GORRECTLY DESIGNED --BEONOMICALLY [PRODUCED 
REASONABLY ~~ PRICED 





SPECIALIZED 
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Balls & Seats 











B-M-W Monarch 


For extra severe service. 
Harder than other non-corro- 
sive balls and seats. Stands up 
under the cutting action of 
sand — no ball breakage. 


B-M-W Extrard Bronze 


Extremely hard bronze alloy 
—will perform where lode- 
stone and corrosive elements 
are present. 


B-M-W Bi-Metal 


Chromard Seat and Extrard 
Bronze Ball — for use where 
lodestone and floating sand 
are present. 


B-M-W Chromard 


Stainless Steel — non-corro- 
sive — stands up under cut- 
ting action of floating sand. 


B-M-W Bramo 


General purpose ball and 
seat — high grade tool steel 
— moderate in price. 


to 
Meet 
All 
Pumping 
Conditions 















OVERSIZE 


LOWER 
VALVE 


Designed to eliminate trouble 
usually experienced with leather- 
packed lower valves. Larger Balls 
and seats are used with OVER- 
SIZE, adding to capacity of work- 
ing valve. Tapped for oversize 
Gas Anchor — Permits of longer 
stroke. 











A B-M-W PRODUCT 








Braprorp Mois aR Works Inc. 

















SvUJUPFrLisl S 
BRADFORD, PA. 


a TULSA, 
EXPORT OFFICE —- 30 CHURCH ST.—-NEW YORK CiTy 
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by a fraction of an inch! 











It takes something | 


to make a Champion 














UT of a great field of contestants, once in a 

while a new champion flashes to the front, 
Sometimes, as in pole-vaulting, victory is measured 
in fractions. 
When it comes to lubricating oils, fractions are im. 
portant. A slight daily saving in POWER, LABOR, 
MATERIALS and OIL frequently runs into a sav- 
ing of thousands of dollars annually. 


For years Gargoyle Lubricants have been the first 


choice of wise executives and engineers who keep a 
. and Josses. It will pay 
you well to look into the economy records which 
Gargoyle Lubricants have established in plants 
similar to your own. 


Get the Extra ~~ 


close check on profits . . 






PETROLEUM COMPANY 


General Offices . . . Dallas, Texas 


Wholesale Agencies and Stocks Throughout 
Texas, Oklahoma, Arkansas, Louisiana and 
New Mexico. 
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General Electric Stud 
Welder 


NEW portable stud welder, consist- 

ing of a welding transformer and 
control mounted in a portable steel cabi- 
net, primary and secondary cable, and a 
stud-welding gun, has been made avail- 
able by the General Electric Company, 
Schenectady, New York. The stud welder 
is an equipment for fusing the end of 
a stud into a metal surface—applications 
include welding studs to steel surfaces 

















ior hanging piping, conduits, signs, in- 
struments, hooks, and insulating ma- 
terials. 


A stud is placed in the welding gun, 

pressed against the surface to which it 
is to be welded, and one automatically 
timed impulse of power completes the 
weld, 
_ One side of the portable steel cabinet 
is equipped with split steel doors that 
give access to the control panel. Opening 
the upper door automatically removes 
power from the panel; adjustment of 
current and time for different sizes of 
studs are made with this upper door 
open. The lower door is used for servic- 
ing and normally can be kept locked. 

The transformer is mounted in the 
cabinet behind the control panel and is 
connected to the power supply through 
a 20 ft. double-conductor drag cable. 
he secondary of the transformer sup- 
plies heavy current at low voltage to the 
welding gun through hollow, forced-air- 
cooled flexible cables. The cooling air 
is admitted at both ends of each cable 
and is allowed to bleed out over. its 
entire length. The secondary windings 
ot the transformer are also forced-air- 
cooled, permitting the use of the mini- 
mum ot material for a given capacity; 
in this manner obtaining as high a de- 
gree of portability as possible. The 
Weight of the complete unit, less the 
cables, is approximately 500 pounds. 

The welding gun is a tool for holding 
the stud against the work under spring 
Pressure, and for properly directing the 
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welding current. The gun is light in 
weight—most parts being of aluminum— 
and will accommodate studs of from 
lg in. to ys in. in diameter and from 
4 in. to 2% in. long. A control switch 
in the spade-type handle of the gun 
controls the operation of an automatic 
timer located on the control panel. When 
the gun switch is closed, current flows 
for a definite period of time only, re- 
gardless of how long the switch is held 
closed. The timer is adjustable for 
periods of from 1/12 to 5/6 of a second, 
the exact time used depending upon the 
size of stud being applied. Once adjusted, 
the timer repeats the desired duration of 
current flow for each weld. 

The new G-E stud welder is obtain- 
able for single-phase power supplies of 
from 25 to 60 cycles—110 to 550 volts. 


500 Ib. Working Pressure 
Nordstrom Lubricated 
Plug Valves 


HE Merco Nordstrom Valve Com 

pany, subsidiary of, the Pittsburgh 
Equitable Meter Company, announces a 
redesigned line of semi-steel, 500 Ib. 
working pressure, Nordstrom lubricated 
plug valves. These valves can be fur- 
nished in sizes from ™% in. to 4 in. in- 
clusive, wrench operated, having either 
flange or screw connections. In the latter 
case Briggs standard thread, A.P.I. line 
pipe thread or A.P.I. tubing thread can 

















be supplied. Reduced prices, made possi- 
ble by the change in design, have been 
placed on these valves. 

Bulletin V-104, giving complete infor- 
mation regarding this line can be obtained 
by addressing the Merco Nordstrom 
Valve Company at 400 North Lexington 
Avenue, Pittsburgh, Pennsylvania. 





Non-Hunting, Non-Drifting 

Proportional Controller- 

Recorder Photoelectrically 
Balanced 


HE new recording Potentiometer (or 

Wheatstone Bridge), manufactured 
by C. J. Tagliabue Manufacturing Com 
pany, Brooklyn, New York, is designed to 
take care of severe cases of apparatus 
lag, which make control without hunting 
difficult, and is said to attain nearly the 
ultimate in the successful elimination of 
hunting. The additions to the single-point 
recorder, to accomplish nearly perfect 
as — 2 Fee Seem 


eee 

















control, are remarkably simple. They are: 
a control-setting slidewire, a cam-operated 
thermocouple switch and a cam-operated 
control switch. As applied to a motor- 
driven valve a single reversible motor is 
used. 

The controlling action of the instru- 
ment is easily explained. While the ther- 
mocouple is connected to the recording 
slide-wire the contact-carriage follows 
the true temperature and records it. If 
the temperature increases or decreases the 
control motor decreases or increases the 
heat supply in proportion to the change. 
This connection is maintained approxi- 
mately 95 per cent of the time, effectively 
counteracting drift. At intervals the po- 
tential of the control setting is substi 
tuted for the thermocouple, and the con- 
tact-carriage is brought to the correct or 
normal point (if it has been thrown off 
by a sudden change in heat supply or 
demand). During this brief interval the 
control motor is disconnected. Then the 
thermocouple and control motor are re- 
connected, the contact-carriage returns 
to the true temperature and the control 
motor corrects the heat supply in pro- 
portion to the measured departure from 
“normal.” 

Suppose for example, that there is a 
sudden temporary increase in heat de- 
mand, the severest test of such a con- 
troller where considerable lag is present 
in the apparatus. As soon as the tempera- 

(Continued on page 78) 
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(Continued from page 77) 

ture starts to fall the heat supply starts 
to increase, and this continues until the 
temperature stops decreasing, and starts 
to rise. Now even though the temperature 
is low, the heat supply is decreased with 
the rising temperature. Superposed on 
this action are periodic tests to find 
whether the temperature is below the con- 
trol point, and a proportional correction 
is supplied, increasing the heat supply, 
then the reduction in heat supply imme- 
diately begins again while the tempera- 
ture is rising. Presently the temperature 
nears the control point on the low side, 
when the corrections made to counteract 
the rising temperature begin to overtake 
those made for a low temperature, and 
the heat supply approximates the correct 
value at the same time that the tempera- 
ture reaches the control point. It follows 
that overheating is eliminated or made 
as small as one pleases while a rapid 
return from abnormal disturbances is ac- 
complished. In other words, the apparatus 
considered as a thermal oscillator can be 
effectively damped. 

It is readily apparent that an outstand- 
ing feature of the instrument is the ab- 
sence of a follow-up mechanism, or any 
mechanical device for limiting the rate 
of return to normal. Also, the response 
to initial departures is very sensitive. 

The recorder-controller is available for 
either electric or air operated valves or 
electrically - heated apparatus but is not 
available in multiple-point or non-record- 
ing control. 

The Potentiometric controller with 
photoelectric action is an indicating con- 
troller in which a reflected narrow beam 
of light from a_ mirror-galvanometer 
plays on the edge of a shield in front 
of a photocell. A slight deflection of the 
beam from the edge gives instant re- 
sponse in turning on or off the power to 
the controlled apparatus. This is con- 
trasted with the limitation of a pointer 
galvanometer with which a mechanism 
serves to detect deflections at relatively 
long intervals. For industrial purposes 
there is in this new controller an over- 
abundance of available sensitivity, which 
has to be kept within reasonable bounds, 
and for laboratory purposes, it is nearly 
unlimited, such that the instrument must 
be supported free from vibrations to de- 
velop its full sensitivity as required in 
control of a bath to a small fraction of 
a degree. Freedom from vibration is in 
truth the primary factor in laboratory 
applications, while in general industrial 
use where vibration improves control 
the limiting factor is the acceptable wear 
on relays which can be operated as fast 
as a furnace can be heated or cooled 
a fraction of a degree. This means that 
high temperature heat-treating furnaces 
can be controlled as close as desired to 
the selected temperature. In the absence 
of a muffle, on and off control (all on 
and all off) may wear out relays too 
rapidly unless the sensitivity of the in- 
strument is adjusted to a desirable value 
such that a one or two degree swing 
is permitted. In the presence of lag as 
in a muifle furnace, two or three position 
control give excellent results. 

This controller is a very simple in- 
strument because the only moving parts 
are the galvanometer and relay. A special 
circuit is used, so that the relay can be 
adjusted to close and open for as small 
a galvanometer deflection as the installa- 
tion warrants. The photocell is, of course, 
not a calibrated element of the measur- 
ing circuit, and it and the amplifying 
tube will last years unless broken. The 
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New Method of Swinging 
Casing in Hole Before 
Cementing 


IL, Center Tool Company, Houston, 

Texas, has introduced to the field a 
new method. of swinging casing in the 
hole before cementing, through use of a 
combination of the company’s Type “L” 
bradenhead and Type “D” blowout pre- 
venter. Casing is run through the blow- 
out preventer and swung in the braden- 
head. 

This method offers the operator blow- 
out protection during the entire time the 
casing is being run. Fig. 1 shows a view 
of the blowout preventer closed around 
the casing and sealed off, and Fig. 2 
shows a view of the preventer and the 
bradenhead after casing has been run and 


lamp is designed for 10,000 hours (about 
14 months) at normal voltage. 


For the purpose of indicating tempera- 
ture (or emf) a portion of the light beam 
from the galvanometer is intercepted by 
a 45 deg. mirror and reflected upon a 
window in the door over the circular scale 
of the instrument. The action of the con- 
troller is readily visible at a great dis- 
tance as a brilliant line of light moves 
to and fro in the middle of the window. 
The scale and slide-wire of the po- 
tentiometer are 15-in. long, ample length 
for most purposes, especially because very 
open scales with suppressed zero can 
be supplied. As an electrical measuring 
instrument the accuracy is 0.1 degree. 


The models available are for “on and 
off” two and three position controls, in 
single or double range for thermocouples 
and resistance thermometers. The latter 
are offered especially for laboratory pur- 
poses where highly sensitive control is 
desired, and for industrial low-tempera- 
ture control. Power relays with open or 
mercury contacts can be _ furnished 
mounted within the case and in some 
models the photocell relay is inclosed in 
an explosion-proof housing 


The indicating Potentiometer or Wheat- 
stone Bridge is a simple indicator for 
measuring temperatures with thermoc- 
ouples or resistance thermometers. It is 
calibrated to 0.1 degree of full scale, has 
a very accurately reproduced circular 
scale of 15-in. long, and is most easily 
balanced and read with the bright line 
of light showing in the window just 
over the scale. The instrument is designed 
for use in both plant and laboratory, being 
rugged enough to withstand the severest 
plant usage, and accurate enough for a 
wide variety of laboratory measurements. 
Readings can be taken quickly because 
the galvanometer has a short period and 
ample sensitivity—the light beam is 
equivalent to a pointer 10-in. long. It 
can be balanced and read in the labora- 
tory mounted on a table, by an observer 
either seated or standing and in the 
factory on a panel, it can be read in very 
poorly lighted places, in fact in the dark. 

The indicator is available in all the 
standard arrangements such as single or 
double range suppressed zero, etc. The 
standard model requires connection to a 
lamp socket (110 a.c.) but a_ portable 
model with a battery operated lamp will 
be procurable as soon as the specially 
designed lamps are obtained. 





suspended on the packi — 
bradenhead, ready ie pn Be Ant 
iary packing is provided for mg s\n 
inside of bradenhead and outside of vee 
In connection with this packing a Collar 
gland and gland lock nut is furnisea® 
_ Swinging of the casing before cem 

ing eliminates the time and trea 
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backing the last joint of casing out al 
cutting a casing nipple the correct lengh 

With this method there is no necessiy 
of hanging the pipe string on elevates 


Fic. 2 


or rotary slips while cement is harden 
ing. 
The packing element of Type 
bradenhead is rubber or asbestos. 
The safety of this method of swing 
casing before cementing has been pr® 
in the field, it is stated, with the a 
element being particularly evident ast 
there may be upper gas sands that @ 
any appreciable amount of pressure 
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Introduce ‘Numerals in 
Colors" for Multiple- 
Point Recording 


EADING of multiple-point instru- 

ment records is greatly simplified 
by a new system of “numerals in colors 
introduced ‘by Leeds & Northrup Com- 
pany, Philadelphia. This marking system 
can be specified on Micromax strip-chart 
recorders for two, three, four or six 
points. With each of the thermocouples, 
resistance thermometer bulbs or other 
primary elements identified on the chart 
by a numeral, and each numeral dis- 
tinguished from the others by being 


printed ‘n a contrasting color, reading 






adie 
be 


of records is made easy, errors are avoid- 
ed and time is saved, the manutacturers 
state. Colors used for printing the num- 
erals are black, green, red, violet, yellow, 
and blue. 

The print-wheel on these Micromax 
Multiple-Point Recorders has a separate 
inking pad for each point to be recorded. 

A circular giving further details and 
showing a reproduction of an actual 
chart in all six colors will be sent on re- 
quest. Address the above company and 
ask for Circular No. 314-I 


Splash-Proof and Weather- 


Proof Drives 


HE Westinghouse Electric and 
Manufacturing Company, Kast Pitts 
burgh, Pennsylvania, anacunces a new 





oo 


splash-proof, drip-proof and weather 
Proof motor for use indoors or outdoors, 
or for any applications where drippings 


FEBRUARY, 1935 


or splashing liquids are encountered. This 
motor is entirely new in that it is not 
an adaptation of an open machine with 
enclosures applied around the frame, but 
has been built with the motor frame and 
end brackets of solid castings for this 
special class of service. The case iron, 
being of thick cross section and inher- 
ently resistant to rust and _ corrosion, 
makes this motor highly resistant to the 
sour gases encountered around a refinery 
or the chemicals that may be encountered 
in a chemical plant, paper mills, etc. 
Even the conduit box is made of cast 
iron so that there are no exposed sheet 
steel parts to be attacked by corrosion. 

A baffle plate cast integral with the 
inner side of the motor bracket prevents 


splashing liquids from reaching the motor 
windings. In fact, this motor is so well 
protected, that it may be used outdoors 
the year round without additional pro- 
tection. 

These motors are offered with either 
ball or sealed sleeve bearings, enabling 
the purchaser to take advantage of the 
lower price at which the sleeve bearing 
motor is quoted as compared with the 
ball bearing motor and at the same time 
gain the advantages of the sealed sleeve 
bearing with its long life and low main- 
tenance features, the manufacturers state. 

The splash-proof motors are rated 50 
degrees continuous and are offered in 
both the squirrel cage and wound rotor 
types. 
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“Sealing Pressures 
Since 1888" 


Wherever you may look throughout the oil and 
gas fields you will find COOK'S GRAPHITIC 
IRON Piston Rings at work keeping down oper- 
ating and maintenance costs. More and more 


COOK'S Rings are being used because 
operators of internal combustion engines are 
demanding the economies in operation and 
maintenance that result from the superior wear- 


ing properties of COOK'S GRAPHITIC IRON. 


use 
the accepted 


[OKs GRAPHITIC IND ‘GRAPHITIC: OY 


PISTON-RIUNGS 


for Iess cylinder 
wear 





Among these economies are: reduced cylinder 
wear—added years of engine life and the sav- 
ings that attend fewer shut-downs for repairs. 


Specify COOK'S Rings on your next order— 
obtain the economies of COOK'S GRAPHITIC 
IRON in Perma-Tensioned Plain Rings and the 
exclusive advantages of the COOKTITE Sealing 
Ring engineered to restore new engine perform- 
ance after cylinders have become worn — or 
write for informative literature. 


C. LEE COOK MANUFACTURING CO. 


Incorporated 


New York 


Cleveland 


Los Angeles 


Baltimore 


LOUISVILLE, KY. 


Chicago New Orleans 


Tulsa San Francisco 
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Hard Facing Rod for Bits 
and Reamers 


NEW, moderately priced, and what 

is claimed to be a very satisfactory 
hard facing rod for bits and reamers, is 
announced by Armite Laboratories of 
los Angeles, California. According to 
the manufacturers, this new rod_ for 
acetylene use is comparable in hardness 











No. 1 No.2 


to diamond inserts. It has equal, or great- 
er, covering power, and forms a super- 
hard tough armor, they state. 

The rod forms a perfect weld to the 
parent metal, is completely melted by the 
acetylene flame, and, therefore, accord- 
ing to Armite Laboratories, does not 
come under existing patents that might 
otherwise prohibit its use. 

The accompanying illustration is that 
of two cutters from the same rock bit 
from a run in hard rock, No. 1 faced 
with tube stock and No. 2 with the new 
Armite “K” rod. The Armite faced cut- 
ter is seen to have maintained a greater 
diameter and sharper edges without chip- 
ping. 

In facing drag bits the saw-tooth effect 
is easily accomplished by first cutting 
shallow grooves, then filling with this 
new metal. 

For further information 
Armite Laboratories, 1900 Fast 
Street, Los Angeles, California. 


address 
65th 


Brodie Company Adds to 
Line of Meters 


HE large positive displacement pe- 
troleum meter shown in the accom- 
panying illustration is the latest addition 
to the well-known line of Brodie Meters. 


It is called the X-500 and has a gravity 

How capacity of 600 gal. per minute. 
This make of meter is widely used in 

petroleum 


the industry for measuring 
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petroleum products at bulk plants, load 
ing-racks, from tank-trucks, and for bar- 
rel filling. 

Every gallon of liquid is volumetrically 
displaced by two pistons moving in cali- 
brated cylinders. There is no by-pass. 
Operation is said to be so sensitive that 
pipe-line flow is not slowed up. The re- 


Timken Bearings Easily Removed from Split Housing 


finery uses of the X-500 include 
ing to and irom tank-cars, Ships 
gathering lines, or wherever large 1; r> 
volumes move through pipe lines ‘quid 
Complete information, including dj 
and flow sheets, can be me 
from the Ralph N. Brodie Company, $7 
Olst Street, Oakland, California. ~’ " 


_Meter- 


sions 


Assemblies 


NY type of anti-friction bearing 

must be mounted on a live shaft 
with a press fit, particularly where the 
loads are heavy or the speeds are high. 
In general, all Timken cones supplied 
with a standard bore tolerance of plus 
001 in. should be fitted with a normal 
press fit of .0005 in. per in. of shaft 
diameter. For cones supplied with a cone 
bore tolerance of plus .0005 in. and used 
in precision mountings, such as machine 
tool spindles or where the cones are 
mounted on hardened and ground shafts, 
a press fit of from .0005 in. tight to 
0015 in. tight is satisfactory. 

Timken bearings are all designed to 
take thrust load. Consequently any load 
applied to the cups in removing the bear- 
ing will result in radial pressure which 
would make it more difficult to slide the 
cone off the shaft. Therefore, to remove 
Timken bearings easily, pressure should 
be applied only to the cones. 

Fig. 1 illustrates a typical method of 
mounting Timken bearings in a_ split 
housing, using the double bearing mount- 
ing as an example. The unit shown is a 


fixed box, as contrasted to a_ floating 
mounting. 
As installed, the bearings shown are 


located by means of a split spacer ring 
fitting into a recess in the base and cap 
of the housing. The inner bearing cone is 
located by a shoulder on the shaft, and 
adjustment of both bearings is accom- 
plished by means of thin metal shims 
between the end plate and the end of the 
shaft. This set-up is shown in the figure. 
2 illustrates the first step in re- 


Fig. 2 
moving Timken bearings from = such 


1 


a 


nounting. The through bolts are 

re- 
moved, which releases the cover late 
and the bearing cap and base. The me 
and bearings can then be removed ge 
unit from the housing. 

When the shaft and bearings are r 
moved, as ‘shown in Fig. 3, the soli 
spacer ring separating the cups is lous; 
ened and removed. This permits the inner 
cup to slide down on the rolls out of the 
Waly _ S50 that pressure can be applied to 
the inner cone for removing the bearing 
trem the shaft. 

The next step in the disassembly js tp 
remove the end plate and adjustment 
shims, as shown in Fig. 4, and to inser 
a cone spacing tool between the two bear. 
ings. This must be sufficiently thin to 
pass between the roller cages of the two 
bearings, fitting into position around the 
shaft between the cones. 

Pressure can then be applied on the 
inner closure plate, as shown in Fig, § 
This starts the inner bearing cone and 
the force is transmitted to the outer bear. 
ing cone through the tool, with the re. 
sult that both bearing assemblies slip of 
the shatt smoothly and with the applica- 
tion of a minimum of force on the closure 
plate. 

When bearings are removed as out- 
lined in these illustrations there is no 
possibility of harming either the bearing 
or the shaft. The procedure is simple 
efficient, and easy, and The Timken 
Roller Bearing Company, Canton, Ohio, 
recommends it as being a_ satisfactory 
method of disassembly for their product 
when it is necessary to inspect them or 
remove them for any cause. 
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Oil Well Cement Gauge 


ARTIN-DECKER Corporation, 

‘Long Beach, California, announces 
the perfection of an instrument for re- 
cording pressures developed during ce- 
menting operations. Che recording device, 
of 3000-Ib. capacity, contains a clock that 
turns the chart one revolution in four 
hours. In order that a legible record be 
obtained the chart 
driving mechanism 
turns faster than 
most recording de- 
vices and may be 
started and stopped 


recording gauge has a pulsation damper 
attached. 

soth the indicating and recording in- 
strument are mounted securely in a 
special steel box. These boxes are 
mounted on the back of the cab or in 
the most convenient place on the truck. 

On the back of the recording chart is 
provided space for writing down valuable 





at will by the oper- 
ator, the manutac- 
turers state. When 
the truck is ready to 
run cement the clock 
is wound up, a new 
chart placed upon the 
recorder and the zero 
line placed at the 
point of contact of 
the fountain pen. 
As soon as the ce- 
menting operation is 
started the operator 
merely pulls out the 
knob on the side of 
the instrument, auto- 
matically dropping the pen point onto the 
paper, and starting the clock. A record of 
the pressures encountered and the length 
of time required to put the cement away 
is then plotted. To eliminate pulsation the 





information, such as the number of sacks 
of cement, the amount of water used, the 
amount of chemicals, if any, the size of 
casing, and such other information as 
may be needed for future reference. 


Worthington Announces 
Advanced Type Power 
Pump 


fos wala hn Pump and Ma- 
chinery Corporation, Harrison, 
New Jersey, announces the completion of 
an 18 in. stroke totally-enclosed hori- 
zontal duplex power pump for a wide 
range of services. This pump incorporates 
some unusual features and is of strictly 
modern design. The power end is self- 
contained, is supported on the foundation 
throughout its length, and is designed to 
minimize the cost of foundations. The 
complete pump may easily be set up 
without danger of misalignment and. 
once set, it is permanently in line. 





The power end is simple, strong and 
ruggedly built for hard continuous duty 
with a minimum of attention. The frames 
are cast enbloc and all moving parts are 
totally enclosed; dust, dirt, grease, and 
oil tight. The crankshaft, pinion shaft 

(Continued on Page 83) 
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Getting production costs down to the 






point where a sale means a profit is 






difficult today ... an impossibility if 






you do not have modern equipment. 





An Industrial Brownhoist crane is the 
most economical method of handling 
materials—and the savings will 


continue for many years to come. 


GENERAL OFFICES: 


BAY CITY, MICHIGAN 
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AILES DOVE -HERMISTON 

CORPORATION, 17 Battery 
Place, New York City, has produced two 
new developments for protection of oil 
and gas pipe against soil corrosion, of- 
ficials of the company announce. 

The first is an improved grade of Bitu- 
mastic enamel. The material, known as 
Bitumastic 70-B Enamel, will not sag in 
summer temperatures and does not re- 
quire any conditioning by the use of flux 
for low temperature conditions, it is 
stated. The same material is therefore 
used regardless of temperature conditions 
of exposure. It is used for all types of 
shielded or wrapped, machine-applied 
coatings, to prevent possibility of sagging 
or cracking from extremes of tempera- 
ture after the coated pipe leaves the shop 
or storage yard. 

The other development is a new pipe 
coating machine. It was developed prin- 
cipally to apply a hot bituminous coating 
to pipe, followed, as part of the same 
operation, by an overlying CEM-WRAP 
shield of % in. cement mortar. Felt wrap- 
pings, either single or double, and bonded 
or unbonded, also can be applied easily 
over the enamel coating instead of the 
cement mortar. 


In order to provide fast application, 
a new and very simple end feed device 
was invented to convey the primed joints 
of pipe through the machine. These joints 
are temporarily fastened together by 
couplings so that an endless string of pipe 
is coated and wrapped. The pipe revolves 
at the proper speed as it passes through 
the machine. 

The pipe first passes over a tank of hot 
Bitumastic 70-B Enamel. This hot enamel 
is pumped to a discharge nozzle above 
the pipe. It then floods the entire surface 
of the revolving pipe and the excess flows 
down into the tank. 


The revolving of the pipe allows the 
enamel, in cooling, to distribute itself in 
an even thickness on the pipe surface. 


pipe 


The enameled then enters the 





Two Developments for Protection of Pipe Lines Against 
Corrosion 





CEM-WRAP header. In the header the 
cement mortar is distributed evenly around 
the pipe surface and spirally wrapped at 
the same time with a suitable grade of 
heavy cotton cloth applied under the 
proper tension. High frequency vibrators 
are situated at strategic places on the 
header. These insure a continuous flow of 
cement mortar and also settle the voids. 
The vibration transmitted to the 4% in. 
thickness of cement mortar on the pipe 
surface, together with the use of a dry 


mix, is very effective and produces a 
shield of exceptional hardness and 
density. 

After the coated and shielded pipe 


emerges from the CEM-WRAP machine, 
the joints are parted. E.xcess material is 
removed at each end to provide for sub- 
sequent field connections and the cloth 
wrapper is taped at each end. The coated 
pipe is ready for shipment after the 
cement mortar armor has cured suffici- 
ently. 


Felt wrapping, if desired, is applied 


by substituting for the CKM-WRAP 
header, suitable reel holders and other 
equipment. A single or double wrapper 


can be applied, either bonded or un- 
bonded. Enamel can be applied over the 
felt followed by Kraft paper. All felt 
wrapping is applied under suitable tension. 
For the double bonded wrapper, each 
layer of felt is compressed immediately 
after it is applied so as to squeeze out 
all pinholes and voids. 

In the field, the CEM-WRAP pipe is 
connected by welding or mechanical coup- 
lings. After this work is completed, the 
exposed steel at the joints is coated with 
a suitable Bitumastic material. Then ce- 
ment mortar is applied over these coated 
joints with a trowel or light steel metal 
form to a thickness of at least twice that 
of the CEM-WRAP armor. This field 
application of cement mortar overlaps the 
machine - applied CEM -WRAP armor, 
and provisions for expansion 
made. 


can be 





American Meter Com. 
pany's Type W Case 
important advance in 


A N 
utility, and convenience of orif 
ce 


measurement and flow contro] instry. 
ments is announced by American Meter 
Company, 60 Kast 42nd Street. New 
York, in the development of their ney 
Type W case shown here. The improved 


appearance 


case is now standard for this company’s 
entire line of recording and integrating 





flow orifice meters, rate-volume contrd- 
lers, liquid-level indicators, and. control. 
lers. Simple lines and velvet black finish 
are in keeping with the highest standards 
for both instrument and _ panel board 
design. 


The case body and door are cast of an 
aluminum alloy with special attention 
given to the construction of door hinges 
and hinge pins, produced from special al- 
loys to minimize the possibility of corto- 
sion. A sponge rubber gasket secured in 
a recess of the door makes the case mois- 
ture and dust proof. 


Time and labor are saved in the neces- 
sary inspection of the instrument by mak- 
ing the chart dial size such that the pres- 
sure spring, stuffing box and other work- 
ing parts visible when the door is 
open, the manufacturers point out. The 
new case is made highly satisfactory for 
flush mounting. For that type of installa- 
tion a flange is cast integral with the case, 
the door being hinged to the flange. 


are 


For use with flow control instruments, 
the Type W case has the air supply gauge 
and the gauge indicating the pressure on 
the diaphragm head of the control valve 
mounted on brackets secured to the inside 
of the case. The door is provided with 
two additional round windows, making 
these gauge indications visible at all times 
The construction here also facilitates 
flush mounting, since all air connection 
are behind the panel board and are made 
into flanges secured to the sides or back 
of the case. 

With special production facilities Io 
producing this case, as well as the othe 
parts of its instruments, American Metet 
Company has further insured its ability 
to make the prompt deliveries demandet 
in today’s market. 
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FEprt 


ce, HE Hercules Motors Corporation of 
ice Canton, Ohio, has added a larger 
U- bore model to its “JX ghey — 
ter jer gasoline engines. This, the “JXD, 


ey 1 4x4% in, 320 cu. in. displacement. As 
; , ~ noted from the accompanying il- 


‘i cine this is a neat and compact de- 
ed ius 

s sign. ; ; 

* This engine develops 83.8 hp. at 2800 
™ pm. and 65.5 hp. at 1800 r.p.m., with 


sr torque of 204 ft-lb. at 1000 
manmN.A.C.C. Rating 384 hp.). A 
in. chrome molybdenum crankshaft is 
supported by seven bearings of the high 
ad bronze precision type. The cylinder 
and crankcase are cast integral of mo- 
ibdenum alloy iron. Cylinder head is de- 
uchable, the “I.” head design being fitted 
with exhaust valves 13 in. clear diameter 
_inlet valves 1%4 in. clear diameter. 

Lubrication is forced feed by. geared 
pump to all connecting rod and main bear- 
j iags, oil thrown off from the rods lubri- 
ating the cylinder walls. Aluminum alloy 
istons are fitted with four rings all 
hove the piston pins, an oil control ring 
/16 in. wide and three compression rings 
% in. wide. oe 
‘A four-bearing camshaft situated on 
the right-hand side of the engine looking 
irom the flywheel has all cams forged 
integral. ; mits 

All connecting rod bearings of high 








Advanced Type Power Pump 
sing (Continued from Page 81) 


me. J and crank pin bearings are the self-con- 
ates F ‘aned, double-row, tapered roller anti- 
ions F 'Ctlon type. An oil pump, driven by 
nade § *,CTank from the Pinion shaft, supplies 
back | ! for the flood lubrication of all bear- 
mgs and the pressure spray lubrication 
; at the mtermesh of the gear and pinion. 
fot "main gear and pinion are full her- 
ther BF "ngbone and may be of any ratio re- 
feter § Wired up to 9.66 to 1. : 
bility he totally-enclosed power end was 
nded developed primarily 


et for refinery service, 
Ut, because the mov 


ying parts are fully 
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Hercules Motor Adds to "JX" Series Six-Cylinder 
Gasoline Engines 


bronze precision type are 2 in. in diameter, 
the length of rod being 8 in. from center 
to center. Eeither a 1%-in. or 1%4-in. car- 
buretor can be installed and a distributor 
mounting is provided on the left-hand side 
where the centrifugal water pump also is 
mounted. A magneto mounting is avail- 
able as optional equipment. 
This “JXD” is supplied with No. 3, 
No. 4 or No. 5 bellhousing for three- or 
four-point suspension, and flywheels for 
any standard clutch. 
Standard % in. x 18 in. spark plugs are 
used. 
The three other sizes in this “JX” se- 
ries are: 
“JXA” 3% in. x 4% in., 228 cu. in 
63 hp. at 2800 r.p.m. 

“JXB” 35% in. x 4% in., 263 cu in., 
68 hp. at 2800 r.p.m. 

“JXC” 334 in. x 4% in., 282 cu. in 
73 hp. at 2800 r.p.m. 

All four engines in this series are iden- 
tical as to installation measurements, thus 
facilitating the installation of the model 
developing the desired performance. 

The four sizes in this series also are 
supplied as power units, either of the open 
or fully-enclosed type. Radiators, clutches, 
electrical units and all required acces- 
sories, such as reduction gears and stub 
shafts, are available to best meet the par- 
ticular application. 


”’ 


? 





protected from dust and dirt, it has a 
wide field of usefulness in field and 
pipe line service for loads up to 200 hp. 
The totally-enclosed power end is de- 
signed for use with either the packed 
piston or outside-end-packed plunger 
types of liquid ends for either hot or 
cold liquids. 

The accompanying illustration shows 
a Worthington piston pattern power 
pump with a totally-enclosed power end. 
The liquid end is the Worthington HiVol, 
a true close-clearance pump known 
throughout the refining industry as “the 
pump for pumping propane, butane and 
other highly volatile liquids. 















Seventy-five pounds of millings recovered 
by the Cavins in one run 


IT GETS 
WHAT IT GOES 
AFTER 


| % CAVINS is absolutely dependable in 
operation. It gets what you send it after. 
It breaks hard packed sand bridges and 
cleans the pipe perforations, or screens, 
thoroughly. Saves time, labor, production 
and money. It's the modern way, the easiest 
way, and the best way to clean out and 
recover such "fish" as pins, cones, discs, 


slips, and ordinary junk like pieces of rub- 


ber, iron, steel and wood weighing up to 
40 pounds. Write for Bulletin and further 


detailed information. 





THE CAVINS COMPANY 


2853 Cherry Ave. Long Beach, Calif., U.S.A. 
Cable Address: ‘‘Cavins, Long Beach’’ 
R. J. EICHE, Foreign Representative 
Branches at 
Taft, Bakersfield, Goleta and Santa Paula, Calif. 
CAVINS CLEAN-CUT SERVICE: 
Oklahoma City, Okla., and McPherson, Kans. 


CAVINS BAILER SERVICE: 
Houston and Kilgore, Texas, and Shreveport, La. 





The liner shell of the D + B Heavy Duty 


Hardened Cast Iron Liner Pump is of extra 
heavy construction, at the same time allow- 
ing the use of extremely heavy wall liners. 
The inside diameter of the pump is the same 
as that in the regular type liner pump, and the 
pump itself can be run in the same size tubing 


as a regular type pump of the same size. 


The heavy duty hardened cast iron liners 
are made of a high nickel content chrome 
alloy heat-treated cast iron, with inherent 
strength and wear resisting qualities far sur- 


passing those found in regular type liners. 
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When SAFETY is in the balance do 


not compromise with weight! 





—- corners by lowering the 
quality of a product to meet a price, 
has never been a Parkersburg policy. 
Especially where derricks are con- 
cerned, weight has never been sacri- 
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lessly fabricated. Only when the de- 
sign, the steel, and the workman- 
ship are 100% in quality will the 
strength, stability and safety of the 
derrick be assured. 
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Field records for over 37 years throughout the oil 
fields of the world attest the worth of this Parkers- 
burg policy. 


BY a simple, basic design Parkersburg se- 
cures perfect load distribution without 
resorting to surplus bracing. This is accom- 
plished by means of butt-to-butt contact of 
the leg sections, over-size splice plates and 
patented slot-bolts. Double bolt construc- 
tion is used in girts and braces on all heavy 
drilling derricks. 





Parkersburg Derricks are as strong as 
their angle joints . . . and they can be 
counted upon to carry well over their A.P.I. 


Interior view of leg joint assem- rated capacities 


bly - . . Note how extra long 
splice bars reinforce the joint. 





Well-organized field forces and near-by 


Exterior view of leg joint 











4 ry Bg by Fe ER stocks of derrick repair parts are further 
and slots in girt, brace and leg reasons for specifying “‘Parkersburg. 
5 e RV j . E connections. 
© A complete Service 
Organization is main- 
mana | tained at each District 








office; practical pro- 
duction engineers are 


THE PARKERSBURG RIG AND REEL CO. 
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Stanolind Pipe Line Company's 
field booster in Fitts Pool, Okla. 
homa. When this Photograph 
was taken one unit had not been 
housed in; and the belt Quard 


shown is a temporary one 


Pipe Line Facilities Increased For Fitts Pool, 


Oklahoma — Construction Methods Used 


With the Fitts Pool assuming daily added 

importance, the Stanolind Pipe Line Co. 

has laid an 8-in. line connecting the pool 

with its trunk line at Pauls Valley, and the 

Oklahoma Pipe Line Co. also will serve 
the area with an 8-in. line. 








N the Fitts pool of southern Pontotoc County, Oklahoma, 

one of the most active areas of the state and, according 
to some authorities, likely to be the next major field, addi- 
tional pipe line facilities are being provided. The Stanolind 
Pipe Line Company recently completed an 8-in. line through 
which crude is now moving, and the Oklahoma Pipe Line 
Company has under construction a line that is scheduled to 
be completed by April 1. 

When the last potential was taken by the state proration 
umpire late in January there were 44 deep wells in the 
Fitts pool, producing from the Hunton and Viola limes and 
the Wilcox sand. The greatest production is from the latter 
formation at an approximate average depth of 4300 feet. 
Average crude tests 38 gravity, is sweet, and requires no 
treating to meet pipe line requirements. 

Previously the only pipe lines serving the area were a 2-in. 
carrier from the field to a loading rack at Stonewall, and a 
4-in. line connecting with the Stanolind’s pump station in 
the Allen pool east of Ada and northeast of the Fitts pool. 
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By 
FRANK H. LOVE 


The new 8-in. line of the Stanolind Pipe Line Company runs 
westward 40 miles to Pauls Valley, in Garvin County, and 
there ties into the system’s Texas-to-Chicago trunk line. In 
addition to the 40-mile 8-in. line, the field gathering system 
is composed of approximately six miles of 8-in., 6-in., and 
4-in. pipe. The Oklahoma Pipe Line Company is now con- 
structing a field gravity system, approximately five miles of 
6-in. and 8-in. pipe, and an 8-in. line will be laid to transport 
the crude north to the company’s Francis station, a distance 
of 19 miles. 

The Kelly-Dempsey Corporation of Tulsa was the general 
contractor for the Stanolind line. Thirty working days were 
required to lay it, considered fast time in view of the nature 
of the country traversed. Hills, valleys, a sticky gumbo soil, 
and ten miles of rocky terrain, all contributed to slow up 
the progress of the ditching machines. The rockiest portion 
was on the east end of the line, near the Fitts pool. Shooting 
was required on a total of five miles of the ditch. The ditch- 
ing machines removed as much of the surface as was possible, 
and air drills were then employed to assist in placing te 
charges. When the rock had been shattered by the “shots 
manual labor was used to remove it from the trench. The 
ditch was 20 in. wide and 28 in. deep, providing a - 
covering for the pipe. An idea may be gained of the ditching 
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difficulty from the fact that on the best eight-hour day only 
5000 ft. was trenched and the average speed fell far below 
that figure. 

The pipe used in constructing the line was reconditioned 
lap-weld stock taken from various sections of the company’s 
lines. Some of this pipe had been in service over a period of 
15 to 18 years. The procedure in the reconditioning process 
was after couplings and threads had been torch cut and the 
pipe lifted from the ditch, first to run the sections through a 
hydraulic straightening machine. This done, the pipe was 
put through a standard cleaning machine, equipped with 
rotating steel wire brushes, a sufficient number of times to 
assure the removal of all dirt and scale. Spot-welding was 
resorted to where needed, and the pipe was then classified, the 
best grade being used where line pressures are greatest. Before 
shipping to destination a priming coat of asphalt paint was 
applied. The primer was “ragged on” cold and for this work 
strips of heavy plush rug with wire handles attached were 
used. Plush is considered an ideal material for the process as 
the nap is long and retentive of the paint. 

The acetylene method of welding was employed, roll welds 
being used on the joints and bell hole welds for tying in. The 
firing line crew consisted of eight welders. At times one 
welder was used for tacking, at other times two, depending 
upon the length of the joints. All pipe was beveled to 3712 
deg. at the time of reconditioning, greatly facilitating the 
work of the firing line welders. Thus some exceptionally good 
speeds were made. The average number of roll welds per man 
per eight-hour day was approximately 50, and the greatest 
number made by one man in a single day was 54 welds. The 
greatest number of welds made by the entire crew of eight 
was 419 in a single day, with the average day’s work approxi- 
mately 400 welds. In the matter of tie-ins, the best day’s 
record was when 11,500 ft. of pipe was tied-in; however, the 
average was approximately 7,500 feet. The practice followed 
in testing the welds for leaks was to close the ends and intro- 
duce into the pipe a non-corrosive chemical in liquid form, 
which, upon coming in contact with air, vaporizes. This 
chemical is extremely odorous and makes the matter of detect- 
ing a faulty weld a simple matter. 

In laying the line it was necessary to cross one river, the 
Ouachita, near Pauls Valley. New 32-lb. seamless river pipe 
was used for this crossing, which was approximately 120 ft. 
in length. The string was given a specified composite coating 
and wrapped with asbestos felt, before a second application 
of the coating was made. Over each weld was placed a 2-in. 
by 8-in. strap to add strength. Five sets of 8-in. river clamps 
were used to “weight-down” the pipe. After making up the 
river string the end was bull-plugged and the whole dragged 
into position by a tractor equipped with a winch. The pipe 
was left unburied on the river bed. 

Numerous highways and railroads were crossed in the 
courte of constructing the line and in such instances a regu- 
lation boring machine was employed. The tunnels thus bored 





were cased with 10-in. casing and, after the line pipe had 
been placed in position, the space between the pipe and casing 
was sealed by Dresser couplings. In each such underpass vents 
were installed. These consisted of 2-in. pipe, resembling an 
inverted L, welded into the top-side of the casing and extend- | 
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No. 8143-C.R.-1-18 
Twin Disc Clutch 
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FAIRBANKS-MORSE DIESELS 
ARE TWIN-DISC EQUIPPED 


@ For efficiency and econ- 

omy on rotary drilling jobs, 
the Fairbanks-Morse Diesel En- 
gine is equipped with the No. 
8143-C.R.-1-18 Twin Dise Clutch. 
This unit was selected because of 
its rugged construction and suc- 
cessful application in oil field 
service. Because the units are built 
in standard SAE housings, the 
basic engines may be converted 
into power units with various 
types of drives without modifica- 
tion or changes. Engineering data 
on request, or write for specific 
recommendations. Twin Disc 
Clutch Company, 1329 Racine St., 
Racine, Wis. 


6-Cylinder Model 44HC10 
Fairbanks-Morse Diesel Engine 


SALES and SERVICE 


Fort Worth: Jno. Mueller Co., 
312 Throckmorton 


Tulsa: Buda Engine Service Co. el 
of Tulsa, Inc. 








ing five ft. above the surface of the ground. The purpose of 
the vents is to provide an outlet for gas or oil in event of a 
leak in the line at one of these points, protecting the highway 
or railroad bed against undermining. Railroad crossings were 
provided with two vents, one on either side, while highways 
were given but one. 

The testing of the line was accompanied by an interesting 
method of procedure. In order to save time, 29 miles of line 
was tied-in, the ends sealed, and air pressure of 100 lb. put 
on the line. While air pressure was thus being applied, the 
remaining 11 miles was completed separately. After the 29 
miles had been tested the two sections of line were connected 
by means of a by-pass and the air from the longer section 
discharged into the shorter. It was found that by employing 
this method the 11-mile section was given approximately 70 
lb. of pressure and air compressors were used to increase that 
to 100 pounds. The object of this procedure was the conser- 
vation of time in applying air pressure, in this instance repre- 
senting a saving of two days. 

Since the output of crude from the Fitts area is limited, 
light equipment is used in the Stanolind’s field booster station, 
with heavier units to be installed later if needed. Power units 
consists of three 50-hp. gas engines driving 5-7 x 10 recipro- 
cating pumps, the entire set-up being capable of pump- 
ing 15,000 bbl. daily. The powers and pumps, being hooked 
up at a 90-deg. angle, form compact units and small build- 
ings amply meet the housing requirements. Each unit is being 
enclosed in an individual building, 16 ft. in width, 18 ft. in 
length, and 12 ft. high, and constructed of steel frame- 
work covered with corrugated iron. Heavy timbers form the 
foundations and the steel framework is braced and bolted. 
Three windows on each side, with two windows and a door 
on each end, provide ample natural light. Artificial lights 
are all enclosed in vapor-proof housings. Engines and pumps 
are set in concrete foundations, and each unit is provided 
with three sets of instruments: a recording and an indicating 
instrument for discharge line pressure, and a pressure indi- 
cator on the vacuum line. The station is operating at a line 
pressure of approximately 400 Ib. with an average back- 
pressure on the gravity line of 25 pounds. No working tanks 
are required, the crude being transferred directly from the 
gravity line to the discharge line by means of gate valves. 
Strainers are provided to eliminate foreign matter from the 
crude before it reaches the pumps. These are placed on the 
6-in. suction line between the gravity line and the pumps. 

Purchased natural gas is used as fuel for the engines, a 2-in. 
line connecting to a gas main that runs close to the station 
site. 

The Oklahoma Pipe Line Company’s work will be done 
entirely by its own men. The field gravity system is being 
constructed now. As mentioned, the gathering system will 
be of 8-in. and 6-in. pipe, the main discharge line of 8-inch. 
The pumping unit is to be a 125-hp. gas engine driving a 
centrifugal pump through gear increasers. The station will 
be capable of boosting 15,000 bbl. of crude daily, officials of 
the company state, and operating pressure will be at approxi- 
mately 300 pounds. Two 30,000-bbl. working tanks will be 
installed and an 8-10 x 18 suction pump. The station build- 
ing will be a corrugated-iron structure. 
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Manufacturers’ Representatives to South 

America by Plane 
With the increase in foreign business indicating an e 
tensive application of American oil equipment during ri 
coming year, three California manufacturers of oil tools he 
recently sent representatives to visit South American field 
The trip is being made by plane with J. W. MacClatchie ne 
senting the MacClatchie Manufacturing Company of Cuan 
ton; S. R. (Pinky) Robinson representing Alexander Ander. 





Lef to right: Pilot Leo Root, J. W. MacClatchie, Mrs. S, R. 
Robinson, Alexander Anderson, S. R. (Pinky) Robinson, and 
O. P. (Happy) Yowell 


son, Inc., of Fullerton, and O. P. Yowell Service Company of 
Los Angeles. Mrs. Robinson will accompany them. 

The plane, a six-passenger Ryan monoplane, belonging 
to the MacClatchie Manufacturing Company, left the United 
Airport at Glendale on January 16. The trip will take from 
two to three months with the itinerary including stops at E 
Paso and Brownsville; Tampico and Mexico City in Mexico; 
Cristobal in the Canal Zone; Bogota in Colombia; Maracaibo 
in Venezuela; and Port of Spain, Trinidad. 





Mike Murphy in California on Business 


W. Mike Murphy, Dallas, Texas, Mid-Continent repre- 
sentative of the Air Reduction Sales Company, New York 
City, is in California on business for his company. 





New Service Chart for Nordstrom Valves 


The Merco Nordstrom Valve Company, a subsidiary of 
Pittsburgh Equitable Meter Company, has issued a service 
chart describing under the headings, “Operation,” “Adjust- 
ment,” “Lubrication” and “Repair,” the proper care for 
Nordstrom Lubricated Plug Valves. 

The service chart is printed on heavy stock, suitable for 
tacking on the wall in operating headquarters or near Nord- 
strom valve installations. Copies of this chart may be ob- 
tained by addressing the main offices of the Merco Nordstrom 
Valve Company at Pittsburgh, Pennsylvania, or any of their 
branch offices throughout the country. 





S. M. Jones Company Enlarges Field 


Organization 

H. K. Browning, sales manager of the S. M. Jones Com- 
pany, has moved his family to Tulsa, Oklahoma, where the 
sales department of the company now occupies enlarged 
quarters in the McBirney Building. 

The field organization of the company is being reorgan 
ized and enlarged, it is announced. 

Mrs. Estelle Flud, for several years in the Tulsa office, 
continues in the position of office manager. 
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Ir 1s often the invisible extra spirit or infinitesimal 
extra energy that makes the priceless difference be- 
tween “a race horse” and “a great race horse.” A similar 
striking distinction exists between ordinary irons and 
steels and those into which “Moly” has injected the 
spark of virility that leads to outstanding qualities for 
strength, wear, machinability, easy heat-treating, and 
toughness combined with hardness. Moly really “does 
something to iron and steel”— many things, in truth. 
Even more amazing is the fact that so little does so 
much; and that the slight added cost is repaid over 
and over in product betterments. 

Example: There are many pearlitic steels not con- 
taining Moly, which have high physical properties. 
They even show good strengths at elevated tempera- 
tures, if the test is made quickly. But seldom do they 
hold up over long periods at such temperatures. 
Accordingly, their “creep strength” is low. Add 
Moly to such — or any — steels, and the “spark of life” 








introduced results in the retention of strength and form 
under similar conditions. Results of both experimental 
and service tests on many different high-temperature 
applications are yours for the asking. 

The developments and applications which have 
marked Moly’s fifteen years of progress would in them- 
selves make a volume of metallurgical history. Investi- 
gate. Learn about Moly’s widespread uses and accep- 
tance among steel companies, foundries, tool makers, 
manufacturers of steel-fabricated products. WRITE 
particularly for these interesting books: “Molybdenum 
in 1934” and “Molybdenum in Cast Iron — 1934 Sup- 
plement.” Also ask to be put on the mailing list for 
our periodical house organ, “The Moly Matrix.” And, 
if you’ve an alloy problem of your own, our metallur- 
gists and experimental laboratory in Detroit will be 
glad to help you. Climax Molybdenum Company, 500 
Fifth Avenue, New York City. (In Canada: Rail- 
way & Power Engineering Corp., Ltd.) 


“320-lyb-den-um 
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” 4 | J. H. Howard Made General Manager Deat 
LOWG LALA SE Globe Oil Tools Company 


J. H. Howard has 
been appointed vice. k 
president and gen- well 
eral manager of the 
Globe Oil Tools 
Company, Los Nie. 
tos, California, ty 
succeed J.C. Wright 
who resigned re. 
cently. 

Wright leaves the 
organization with 
the best wishes of the 
officers and directors 
and of the many 
friends he has made 
during the time he 
has been with the 
company. It will be 
the policy of the 
J. H. HOWARD present management 
| to continue with the same high quality tools and with the 
| same service and operating policies that have been in force 
| since the inception of the company, it is announced. 
| 


Frie! 


IS ONLY OWL 


OF WANN 





REASONS FOR 


| Howard, formerly production manager of the company, 

_ has been connected with Globe since its inception and is 
TN SIRI LIE IONG | particularly well qualified for his new position because of 
| his knowledge of oil field problems. 


Howard Stover Heads Tulsa healt 


| Purchasing Agents - 
| Howard F. Stover, , ; " TI 





purchasing agent for scho 
the Gaso Pump and at Bi 
| Burner Manufacturing quar 
| Company, of Tulsa, Com 
Oklahoma, was elected ae 
PUMPS president of the Pur- 1 
chasing Agents’ Asso- - 
ciation of Tulsa at the se 
recent meeting of that he j 
body. retu 
Stover is the first Mid 
SUCKER RODS wii: : 
an equipment manu- ms 
facturing company to f 
hold this office. He has ” 
been a member of the § 
association for ten and 
years, has been active seve 


in committee work 
throughout that 
period, and was suc- 
cessively second vice- 
CODE president and first = 
PETROLEUM EQUIPMENT vice - president of the HOWARD F. STOVER 
organization before being elected as its president. 
AXELSON MANUFACTURING CO Other officers elected were H. A. Wilson, purchasing agent 
; * | of the Superior Oil Corporation, first vice-president; C. M. 
P. O. Box 710, Vernon Station, Los Angeles | Taylor, purchasing agent of the I.T.1.O., Bartlesville, second 
St.Louis 50 Church St.. New York Tulsa vice-president; M. F. Bridges, purchasing agent Tide Water 
Oil Company, Tulsa, secretary-treasurer. H. M. Cosgrove 3 
executive secretary, and E. R. Welch, assistant secretary © 
Rocky Mountain Distributor: Great Northern Tool & Supply Co. the association. 





Mid-Continent and Eastern Distributor: Frick-Reid Supply Corp. 
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Death Takes A. W. Thompson, Well Known 
Throughout Oil Industry 


Friends of Arthur W. Thompson, Bradford, Pennsylvania, 


| known throughout the oil industry, were grieved 
we 





ARTHUR W. THOMPSON 


to learn of his death on February 3- following an operation 
at Johns Hopkins Hospital in Baltimore. He had been in ill 
health for some time. He was the son of W. P. Thompson, 
pioneer oil producer, who passed away in 1929. 

Thompson was born May 12, 1884, and upon finishing 
school entered the employ of the Oil Well Supply Company 
at Bradford, later being sent to the Mid-Continent, with head- 
quarters in Tulsa, Oklahoma. When the Continental Supply 
Company was founded he went with that organization and 
was placed in charge of the Pittsburgh office and warehouse. 
Later he was transferred to St. Louis, Missouri, and made 
assistant to W. K. Hughes, president of the company. Later 
he joined the staff of the International Supply Company, 
returning to Tulsa. His last position in the industry was as 
Mid-Continent representative of the Westcott Valve Com- 
pany. In 1929, his father’s illness made it necessary for him 
to sever his Mid-Continent connection and return to Brad- 
ford, where he resided until his death. 


Surviving are two aunts, Mrs. F. A. Loveland of Crafton, 


and Mrs. George Lawrence of Oriskany, New York, and 
several cousins. 





SPERRY- SUN WELL SURVEYING CO. 


1608 WALNUT STREET, PHILADELPHIA, PA. 
HOUSTON, TEXAS. TULSA, OKLAHOMA 
AND LOS ANGELES, CALIFORNIA 


SURWEL H-K eb ge) 


(Cyroscopic) (Open Hole) (Ink Bottle) 


UNDERGROUND WELL SURVEYING SERVICE 
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Control Valve Compensation—Thermo Pressure Compensation with 
dual control of temperature and pressure—Overheat Protector to 
to prevent damage to thermal system—Separate Recording Coil— 
Interchangeable Unit Construction—Non-corrosive Materials——and 
other features insure reliable performance. 


Get the most out of your New 
Solvent Refining Processes 


with Mason-Neilan control 


“Give us better oils,” insist the oil company sales man- 
agers. “Give us better processes,” echo the refinery owners. 
“Give us better control,” demand the designing engineers. 
Today this demand for finer oils is being met by the per- 
fection and introduction of new and improved processes 
for Solvent Extraction and Dewaxing. 


Both here and abroad these new processes are being con- 
trolled by Mason-Neilan equipment to insure satisfactory 
regulation of temperature, flow and pressures, vital to the 
efficiency of the processes and quality of the products. 


Mason-Neilan instruments and regulators have been 
developed to keep pace with the Oil Industry by trained 
research engineers. If you are building a new refinery or 
modernizing an old one — call our nearest representative, 
an engineer whose specialized experience will be helpful. 


MASON=NEILAIN 


REGULATOR COMPANY 


1190 Adams Street, Boston, Mass. 
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Measurement of 
Natural Gasoline 
By Meter 


By C.D. GARD 


Union Oil Company of California 


HE gauging of stable liquids in storage tanks held at 

atmospheric pressure and temperature is relatively simple 
in procedure and few chances of error exist, therefore, this 
method of measurement has survived the many technical ad- 
vancements of the oil industry. However, the measurement of 
liquefied petroleum products, which includes natural gasoline, 
requiring the use of pressure storage facilities complicates 
the gauging. The tendency of these liquids to weather when 
the pressure is reduced or the temperature is increased causes 
difficulty in obtaining true gauge column readings. Their 
volatility makes it practically impossible to obtain the true 
gravities by withdrawing samples into open containers: and 
may result in the use of improper expansion factors. The pres- 
ence of small amounts of water in the lower gauge cock con- 
nections may interfere with obtaining true liquid levels. The 
use of large diameter horizontal storage tanks makes it neces- 
sary to have these tanks level at all times. Distortion of large 
tanks has also occurred under certain conditions. The deter- 
minations of the correct liquid temperature has always been 
an item of discussion. The problems of gauging and others 
equally perplexing have recently been studied by a committee 
of this organization and recommendations have been made 
regarding gauging procedure. There still remain, however, a 
few chances for appreciable errors to occur when measuring 


1Paper read before the California Natural Gasoline Association, Dec. 6, 1934. 
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Fig. 1. Gauge piping without seal for measurement of 
gasoline by oritice meter 
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volatile petroleum products by tank gauge. In addition th 
are disadvantages from an operating standpoint chief o 

, 0 


which is the fire hazard involved in carrying a large stor 

of volatile liquids in congested or populated areas, We ne 
only to look back over the last few years to be reminded 4 
what disaster may befall any gasoline plant in case of re 
or explosion in the vicinity of gasoline storage, ’ 

Realizing the disadvantages of the measurement of gaso. 
line in storage tanks and the hazards involved, attempts have 
been made at various times to devise other means of Measur. 
ing natural gasoline, such as the application of the orifice 
meter and more recently the displacement meter, 

The orifice meter has proven to be an accurate, economics! 
and very satisfactory method of measuring either stable or 
unstable gasoline. In many instances, particularly from an 
operating standpoint, it offers the best solution to many 
metering problems. It is mostly used in the measurement of 
gasoline and light petroleum products handled within 4 single 
company, such as stabilizer feed, stabilizer product, transfe, 
of gasoline through pipe lines from one department to another 
etc. Its use as a means of measuring gasoline deliveries be. 
tween one company and another is feasible, but as yet jt 
inherent limit of accuracy hardly warrants its use for this 
purpose, although it often would prove more reliable and 
accurate than some other forms of tank measurement song. 
times practiced. 

In using the orifice meter for the measurement of natunl 
gasoline or other petroleum liquids the following data mus 
be obtained: 

Orifice diameter. 

Internal line diameter. 

Temperature of gasoline at orifice conditions, preferably by 

a recording instrument. 

Deg. A.P.I. of gasoline under orifice meter line pressur 
corrected to 60 deg. fahrenheit. A continuous record of 
this variable is needed if flow conditions vary appreci- 
ably. 

Type of pressure taps used. 

Differential record of flow by some reliable recording in- 
strument, and the type of recorder used whether of the 
mercury or the diaphragm type. 

A square root type of chart is recommended, and this 
would necessitate the knowledge of the differential range of 
the recording instrument, say 50-in.—100-in., etc. 

If some other liquid than the gasoline flowing through the 
orifice is used as a liquid seal on the differential recorder, then 
its density in deg. A.P.I. at 60 deg. fahr. should be known. 

Time of one revolution of the recording instruments use. 

The variables that enter into the routine daily calculation 
are differential record of flow, temperature of flow and deg. 
A.P.I. of flowing liquid at 60 deg. fahrenheit. Where greatet 
accuracy is required the temperature and gravity corrections 
applying to definite time periods of the differential record 
should be used. However, if flow is somewhat steady and the 
character of fluid being metered does not change greatly, am 
average correction for temperature and gravity can be use 
without much error. 

Desirable metering conditions are: 

The gasoline must in all instances be under a line press 
greater than its vapor pressure at its line temperature. 

The flow rate should be relatively steady. 

The differential should not be carried below 3.0, but should 
average about 6.5 as indicated on a square root chart. 

The differential pen should be made to follow the arc cor 
rectly in order to determine the time period accurately. ? 

The orifice diameter should be kept between 20 and ; 
per cent of internal pipe diameter if flange taps are used; 


ure 
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che upper limut probably should be lowered in the case of 
_ run should be of ample length to overcome 
swirls and eddys, this length depending upon valves, regu- 
lators, pipe line bends, swedge, etc., prior to and atter the 
orifice. Lhe same recommendations given for gas measure- 
ment by American Gas Association, in regard to lengths of 
meter runs and straightening vanes, are recommended for 
gasoline measurement. 7 

Pulsation should not exist although apparently the error 
encountered in liquid measurement is not so great due to 
this cause as in the case with gases. Centritugal or rotary type 
pumps give better tlow conditions than the reciprocating 
type. In some instances, pulsation or surging can be elimi- 
nated or reduced by inserting a pulsation deadening chamber 
with a gas pocket at its top. Gas will have a tendency to go 
‘nto solution in the gasoline but if contact surface area is 
small this should be a small item. 

In some specific instances it was found necessary to brace 
the meter run to prevent the vibrations from being carried 
on to the differential gauge. 

Where special orifice fittings are used it is essential that the 
internal diameter of the meter tube be of the same size as 
that of the fitting. Van Stone type flanges are preferable in 
this instance. Gaskets should not protrude into the flow 
stream. 

Special stuffing boxes should be used on the differential 
recording instruments. Lubricants used should be insoluble 
in gasoline if no special liquid seals are used. 

Methods of checking orifice meter against tank gauges 
should be provided. 

Ordinarily the use of special liquid seals in gauge lines is 
not recommended, although they should give perfect satis- 
faction if pots and gauge lines are correctly designed. 

When the gasoline flowing through the meter run is al- 
lowed to enter gauge and gauge lines the following design 
has been found to be very satisfactory: 

Tap connections should come out at nearly the horizontal 
center of the pipe. If meter run is above gauge, these con- 
nections should slope downward, while if below gauge they 
should slope upward. Slope should be preferably greater than 
one in. per foot. 

Tap connections should be made by welding '/2-in. collars 
on the line at proper locations and then drilling 14-in. holes 
into the line, inserting '/2-in. nipples and then installing Y-in. 
gate valves as close to the meter run as possible. Where special 
orifice fittings are used these tap connections are usually 
already installed. To get proper slope to the gauge lines these 
fittings may be inverted or turned as desired. 

The lead lines from the meter run should lead directly to 
special pots, preferably 
directly above the re- 





by-pass line between them containing a /4-in. gate valve. 
This by-passing line should be located at about the 
center of the pots. Pots should have %4-in. needle valves at 
their top to bleed off any entrapped vapor and also for flush- 
ing out gauge lines. Pots should also have drain valves at 
their bottoms to drain out any water or dirt and to draw 
new gasoline into the gauge lines and pots. 

The lines to the gauge should take off from about the 
middle of the pots and slope continually downward and into 
the gauge itself. Gauge lines of %-in. are sufficiently large 
in most Cases. 

Usually additional valves are needed on the lead lines 
and should be placed near pots on line from meter tubs to 
pots. They should be gate valves. 

Vertical or inclined meter runs may be used successfully 
if flange taps are used, gauge piping being similar to the 
above recommendations. 

The gauge and gauge lines are filled with gasoline from the 
line in the following manner: 

First close all valves on lead lines. 

Open both '2-in. gate valves at meter run. 

Open by-pass valve. 

Gradually open the valve near the pot on one of the lead 
lines. 

Gradually open top valves on both pots until gasoline 
flows out freely and then close these top valves. Differential 
gauge should then read zero. 

Next close by-pass valve. 

Open valve near pot on other gauge line that places meter 
in service. 

Thermometer wells should be installed on the downstream 
side of the meter run at least five, but preferably 12 pipe 
diameters below the downstream pressure tap. Wells for re- 
cording instruments should be used. 

Just below the thermometer well, placed in the horizontal 
center of meter run, a sample cock should be installed. This 
cock should be connected to a pressure gravity recording 
apparatus, and may also be used for obtaining a pressure 
sample of the gasoline for other test purposes. Recording 
pressure gravitometers are available, and should prove bene- 
ficial. 

Two valves should be installed, one on each side of the 
orifice and at the top of the meter run. They should be 
located at the highest elevation of the meter run or probably 
about five diameters away from the orifice plate in a truly 
horizontal meter run. These drain valves are for releasing any 
gases that might become entrapped in the meter run. It would 
be beneficial to have other vapor vent valves at other high 
points in the gasoline line ahead of the orifice meter. 

The method of calculating flow recommended is that 

shown on the data sheets 
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Typical Bassler gasoline meter hook-up 
with calibration tank enclosed in a 
ventilated building 
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computed volume against actual tank 
gauges. 

The former method of calculation uses 

the following flow formula: 

Q = (340.0 Cvd*?) & Tf X Gf X 
V h = gal. per hr., either at 60 
deg. fahr. or at flowing tem- 
perature, depending upon Tf 
used. 

In the above formula: 

Cv = discharge coefficient 
d = diameter orifice in inches 
Tf = correction for temperature 
To obtain volume of flow at 60 deg. 
fahr. use Tf = \/ Tc, where Tc = 
volumetric temp. correction. 

To obtain volume of flow at line tem- 

perature Tf = \/ 1/Tc. 
Where gasoline under high temperature and pressure is 
1 

(1+T°F.—60) XCc) 
has been found to give good results where Cc = the coef- 
ficient of expansion for the gasoline metered. 


being metered the value of Tc= 


Gf = correction for gravity = Fg X Sg 

Fg = the correction for gravity of fluid flowing through 
the orifice and 

Fg = \/ 1/Gg, where G,. = specific gravity gasoline in 
meter run corrected to 60 deg. fahrenheit. 

Sg = the correction for liquid over the mercury in mercury 

Gyo 

13.58 

assuming the liquid in the gauge is 60 deg. fahrenheit. 

Where the gasoline in the gauge is the same as that flowing 
through the line, Gg, is the specific gravity of this liquid at 
60 deg. fahrenheit. If some other liquid is used for a seal 
G,, would represent the specific gravity of this liquid at 
60 deg. fahrenheit. 

In diaphragm type gauges (Sg) = 1.000. 

For mercury gauges using the same liquid in the gauge as 
that in the line, the combined factor (Gf) is given. Where a 
sealing fluid is used the factors (Fg) and (Sg) are also given 
individually. 

\/ h = average of the \/ differential pressure in in. water 

for the hour. 

Where a square root chart is used 

h = 0.1 X r X V/ Max. range gauge in inches of water. 

Where r = average of the square root chart reading for 

the hour. 

If temperature and gravity are somewhat constant for the 
whole day the daily coefficient may be used satisfactorily if 
square root charts are used and if the average value of r is 
accurately obtained. 

At one gasoline plant raw gasoline from the run-down 
tanks was delivered to three rectifiers in parallel, an orifice 
meter being used to measure the gasoline to each of these 
rectifiers. The gas discharge from the rectifiers was metered 
by orifice meter while the finished product went to a tank 
where it was measured. The stable gasoline from the one tank 
was always being shipped out into a gasoline pipe line while 
gasoline was filling into the other tank. An orifice meter 
checking this gasoline shipped out was installed at the dis- 
charge of the plant. 

Checks on the orifice meters measuring raw gasoline into 


type recording instruments and Sg = \ 1— 
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the rectifiers were roughly done as follows: 

Orifice meter measurements of the raw gasoline (at + 249 
deg. fahr. and + 225 Ib. per sq. in. pressure) by the thre 
meters were balanced against the stable gasoline produced 
and the gasoline equivalent of the waste gas from the recti. 
fiers. These meter runs were five inches. 

The results of eleven different tests taken over a period of 
three months’ time with’ little attention being given to thes 
meters during this interval showed the average error of th 
orifice meter as plus 0.6 per cent, while the maximum rang 
of variation was between the limits of plus 3.65 per cent w 
minus 1.22 per cent. As numerous items could affect this 
method of checking such as variations in liquid levels of 
rectifiers, incorrect waste gas measurements, etc., this variz- 
tion appears quite satisfactory considering the temperatur 
of the gasoline being metered. 

Checks on the gasoline meter measuring 
product against tank gauges were as follows: 


the finished 





Test Period 





Gallons at 60 deg. fahr. by: Per Cent Max. Variation 





Days Tank Gauges Orifice Diff. Diff. Per Cent 
26 2,949,607 2,949,287 - 320 0.011 +-3.05 to —3.11 
13 1,254,746 1,249,170 —5576 —0.44 + 2.39 to --2.69 
6 587,582 585,962 —1620 —0.28 +1.48 to—1.40 
17 1,670,350 1,644,066 —26284 —1.57* —0.31 to —8.07 
9 790,742 783,706 —7036 —0.89 —0.21 to—2.0 
10 728,000 721,744 6256 0.86* —0.13 to —1.08 
11 special tests 
over 3-months’ 
period . 122,903 122,434 469 —0.38 + 0.81 to —L13 


*Denotes periods of excessive line and gauge vibration as well as fluid 
pulsation in meter run. 


All the above data were obtained by means of routine plant 
and office procedure with the exception of the eleven special 
tests where greater care was taken. 

Later tests were made using a carefully constructed ele- 
vated 4-in. meter run. Gauge pots and piping were made a 
shown in the diagram. 

Both stable gasoline and cold raw gasoline were metered 
successfully through this meter for over a year’s time. Numet- 
ous check tests on this meter showed an inherent error of 
about minus 1.0 per cent as compared to tank gauges, the 
error varying from about 0.0 to 2.0 per cent. By applying 
straight connection factor of about plus 1 per cent to this 
meter, the flow could be determined accurately within 
+ 1.0 per cent. This factor might change for different instal- 
lations and would have to be determined experimentally. 
Although a great deal of care was taken to see that the 
meter was kept in good working order, and occasional routine 
check tests of the orifice against tank gauges were made, the 
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Calibration tank for gasoline meter hook-up, shown 
in its ventilated shelter 


orifice meter method proved far more satisfactory than the 
method of tank gauging as formerly used. This orifice meter 
was used as the official measurement of this plant’s produc- 
tion for over a year’s time. 

The advantages of the orifice meter over tank gauges for 
measurements of natural gasoline are: A continuous record 
of the rate of flow, saving in time required by operator for 
dispatching gasoline, possible saving in pumping costs, reduces 
fire hazard by carrying minimum storage in plant yard, is 
very economical and safe. Any error of measurement is auto- 
matically limited to one source, that is the accuracy of the 
meter. 

The disadvantages are, the accuracy of the measurement 
can be not more than the accuracy of the meter. Ideal meter- 
ing conditions must exist to obtain reliable results. Pulsating 
flow is detrimental to good measurement and is often im- 
possible to eliminate. 

The orifice meter computations require temperature and 
pressure gravity determinations and corrections that when 
combined with the accurate reading of the differential be- 
comes somewhat of a tedious job. 

The orifice meter should be checked against tank measure- 
ments at routine intervals and the gauge should be checked 
to zero and the pots blown out regularly. 

The orifice meter is well adapted for use in measuring 
gasoline within a refinery or natural gasoline plant where 
small errors are not of serious consequence. 

In many instances where rate of flow must be known 
accurately they are indispensable. It is obvious that orifice 
meters should give results more reliable than doubtful tank 
gauges. Where orifice meters are installed the differential 
recording gauge should be made to face the control valve 
wherever possible. 

The use of displacement meters for the measurement of 
petroleum oils has met with only moderate success until the 
past few years. 

One manufacturer, the American Liquid Meter Company 
of Alhambra, California, has developed such a meter. It is 
patterned after their oil and motor gasoline meters, which 
have made quite a name for themselves, and is known as the 
Bassler meter in honor of its inventor, Mr. Bassler. This 
natural gasoline meter is the result of considerable research 
and experimental work and the normal operating accuracy 
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Compressor Regulator 
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Made Definite and Sure 


XCESS discharge pressure is relieved, discharge kept constant, 

and operation of the compressor at full speed made safe, by use 

of the C-F Compressor Regulator. As a close regulator of pres- 
sure on electric-driven pumps, it stands unrivalled. Gea, steam, air, 
water—in all such applications the C-F Compressor Regulator is thor- 
oughly dependable. The lever type is here shown. A spring loaded 
valve is also available and is equally sure in operation. Excess dis- 
charge pressure flows through without noticeable variation in suction 
line. Ask for descriptive pamphlet, also Catalog of Chaplin-Fulton 
regulators for all requirements of gas-pressure control. 


The Chaplin-Fulton Mfg. Company 
28-40 Penn Avenue Pittsburgh, Pa. 











This Ludlow double-gate 
valve is tested at 2000 Ibs. 
pressure and is recommended 
for working pressures not exceeding 1200 lbs. on either side of 
the gate. It’s available in sizes from 2” to 10”, has a clear opening 
and all parts are extremely heavy. 





Thousands of these valves are in use on various oil and natural- 
gas lines. Many of them have been in service over 35 years and 
are still giving satisfaction. 


Get the full details on this and other Ludlow valves. 


TheLUDLOW VALVE MFG. CO, 


TROY, NEW YORK 
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of this meter indicates how thoroughly this work has been 
done. Besides the accurate measurement of the gasoline passed 
through the meter, the volume of the gasoline is automatically 
corrected to 60 deg. fahr. by an ingenious temperature com- 
pensator, which is an exclusive feature of this meter. 


The Thermal Compensated Bassler gasoline meter for the 
measurement of natural gasoline has been in use by the Union 
Oil Company of California for the past three years. Four of 
these meters have been in use during this time, measuring 
gasoline shipped to the pipe line from storage tanks at the 
production rate, only sufficient gasoline being held in storage 
to obtain a continuous flow of gasoline through the meter. 
It was originally expected that these meters would hold their 
calibration within 0.5 per cent between check periods. A 
recent six-months’ check of these meters showed the arith- 
metic average error to be 0.06 per cent on three meters and 
0.20 per cent on the fourth; with a maximum observed error 
of less than 1.0 per cent on any meter. One of these meters, 
an 1'4-in. size, passed approximately 30 million gal. before 
an overhaul was necessary. The other meters handled pro- 
portionate amounts. 


It was found that these meters will run entirely satisfac- 
tory without any lubrication when measuring some stable 
gasolines. However, when metering wild gasoline it was found 
necessary to inject a small amount of special lubricant into 
the inlet of the meter. The type of lubrication found to be 
most satisfactory is blown Rape seed oil with a viscosity of 
800 Saybolt seconds at 200 deg. fahrenheit. It is important 
to keep this oil flowing continuously into the inlet stream to 
the meter at a uniform rate. The quantity of oil required is 
approximately one quart for each 12,000 gal. of gasoline 
metered or about one part oil to 50,000 parts of gasoline. 


The oil may be injected by the use of a pump lubricator or 
by feeding the oil from a pressure storage tank and through a 
sight feed lubricator into the meter. As the viscosity of Rape 
seed oil increases rapidly when exposed to the air it is advis- 
able to avoid unnecessary exposing of the oil to air. 


In measuring volatile liquids it is necessary to avoid reduc- 
tion of the pressure on the liquid while passing through the 
meter. That is, the metering pressure should always be higher 
than the vapor pressure of the liquid. This may be accom- 
plished by increasing the static head on the meter above the 
storage pressure of the liquid being metered to offset any 
loss of pressure through meter and lines. The tanks may be 
elevated or the meter located below the outlet of tanks suf- 
ficiently to obtain the desired results. Where the meter is 
placed on the discharge of a pump, it is advisable to hold a 
uniform pressure on the meter by use of a back pressure 
valve. In this case it is necessary also to use a relief valve on 
the intake to the meter to protect the meter against excessive 
pump pressures. This relief valve may be vented back to the 
suction of the pump or to the storage tank. 


The advantages of this meter over the gauging of storage 
tanks are: (1) reduction of gasoline carried in absorption 
plant yard storage, as only one tank is required and the level 
in this tank may be held at the minimum required to give 
satisfactory operation of the meter; (2) reduction of fire 
hazard due to small storage on hand; (3) provides constant 
check on operation of plant; (4) gives corrected gallons at 
60 deg. fahr., thus reducing clerical work; (5) provides a 
more accurate method of gauging, as the limit of error is 
much smaller than when using storage tanks and gauge 
boards or orifice meters; (6) periodic calibrations of the 
meter provide a check on the accuracy of measurements. It 
must be remembered that the Bassler meter unit is gallons, 
while the tank gauge unit is inches of liquid and the orifice 
meter inches of differential. 

A suggested metering arrangement is outlined by the 
diagram. 
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All valves are closed except “1.” Back pressure valve “4”: 
set to give the desired pressure on the meter. Back pr : 
(relief) valve “B” is set at the maximum pase _ 
carried on the meter. Lubrication is continuously sup Mey 
a uniform rate through sight feed lubricator, Sullicions ; 
sure (preferably natural gas) is kept on the Rape Bay 
storage tank to establish flow. 


I—Purging of Calibration Tank. 


oil 


This is desirable to bring the temperature of the tank 
the flowing temperature of the gasoline. This Procedure . 
sures a more uniform checking. This tank may be ida 
if desired. : 

With valves “6” and “4” closed, open valves a 
and “5,” close valve “1.” ' 
1I—Em pty Calibration Tank. 


When the reading on the thermometers located in the ther. 
mometer wells of the tank become constant, flow js shut of 
and the tank emptied to a low gauge. With valve “5” open, 
open valves “1” and “4,” close valves “2” and “3,” open valve 
“6,” allowing sufficient gas to enter tank to flow gasoline from 
tank. When liquid has reached low gauge close valves ‘4 
and “6.” 

I1I—Gauging Calibration Tank. 


Purge lower gauge glass until thermometer in glass reads 
constant temperature. Note temperature and liquid levd, 
Check for leaks by observing level. Close valve 1” and re 
meter. Open valves “3” and “2” and fill tank to high gauge 
Close valve “2,” read meter, record reading and open valve 
“1.” Note temperature in upper gauge glass and purge glas 
repeatedly until thermometer reads constant temperature 
Read high gauge and temperature and record. 

The reading of the high and low gauges are corrected tp 
60 deg. fahr. temperature and the net difference recorded, 
This difference is then compared with the metered difference, 
If the meter is in error a check reading may be made by re. 
peating the procedure. The meter may be adjusted by closing 
valves on the intake and discharge pipes of the meter, drain- 
ing the meter of liquid, removing a plug in the meter cax 
and turning the adjusting screw. 

In order to facilitate the calibration of the meter it is sug- 
gested the calibration tank be of 100 gallons capacity. 

The frequency of checks will depend upon the desired a- 
curacy wanted. It has been found that by checking thee 
meters once each week we have eliminated any appreciable 
error. Frequently our weekly checks show no error in the 
meter or will show the same error as the previous test. As: 
rule no attempt has been made to adjust the meters unles 
the error was greater than 0.5 per cent. 

The two photographs illustrate a typical Bassler gasoline 
meter hook-up with the calibration tank enclosed in a ven- 
tilated building. 


” 





: 
New Catalog Chaplin-Fulton Manufacturing 
Company 

A somewhat enlarged but nevertheless compact and man- 
ageable 1935 catalog of the Chaplin-Fulton Manufacturing 
Company, Pittsburgh, Pennsylvania, just issued, is dedicated 
to those responsible “for the safe and economical distribu- 
tion and regulation of natural and manufactured gas 1 
private dwellings, mills, factories, and street mains and for 
the controlling of the steam pressure and gas fuel supply 
to steam boilers.” The catalog is well printed, illustrated, and 
provided with charts and tables. The types of regulators 
described and shown cover all the more common forms of 
service for both natural and manufactured gas, and the 
availability of special regulators for many special purpos 
in the use of steam, water, oil and air is made plain. 
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D. M. McCargar Promoted 


p. M. McCargar has been made district manager by the 
Allis-Chalmers Manufacturing Company of their newly- 

ated Oklahoma-Arkansas district. Formerly the Tulsa office 
es maintained as a branch with McCargar in charge. He will 
eon to make his headquarters in Tulsa, Oklahoma. 





Harry E. Miles Succeeds Captain Stanley 

Harry E. Miles has succeeded Captain E. N. Stanley, re- 
signed, aS chief engineer of the Texas Railroad Commission in 
charge of enforcement in the East Texas field. Miles has been 
Stanley’s assistant. The appointment was effective February 1. 





Export Sales Agents for McNeely 
Mud Screen Named 


Export sales of the McNeely Vibrating Mud Screen will 
be handled by The National Supply Corporation and the Oil 
Well Supply Company, according to an announcement by 
Harry H. Isaacs, president of Vernon Tool Company, Ltd., 
Los Angeles. The McNeely Screen, manufactured by the lat- 
ter firm, has met with marked success in the service of many 
of the largest domestic operators for the conditioning and 
reclaiming of drilling fluids. The National and Oil Well have 
available bulletins descriptive of the McNeely Screen for dis- 
tribution to operators in the foreign, and also domestic, fields 
who are interested in the savings and benefits derived from 
mud screening. 


Allis-Chalmers Holds Open House 


Displaying a diversified line of equipment the Allis- 
Chalmers Manufacturing Company, Milwaukee, Wisconsin, 
was host at “open house”’ recently to more than 30,000. For 
the first time the huge plant covering 155 acres was opened 
to families of employees and other guests. Officials pro- 
nounced the get-acquainted party a great success. 

At the invitation of Chairman Otto H. Falk and Presi- 
dent Max W. Babb, thousands filed through three miles of 
shops and foundries for a glimpse at the huge 115,000 hp. 
turbines under construction for Boulder Dam and to see 
other industrial wonders. Employees and their families total- 
ing 18,000 were guests during the forenoon. 


New Struthers-Wells Address 











Since February 9th, the Chicago office of the Struthers- | 


Wells Company, manufacturers of chemical process equip- 
ment, has been located in the People’s Gas Building, 122 South 
Michigan Avenue. 


E. W. Bixby Now with Pittsburgh 
Equitable 


The Pittsburgh Equitable Meter Company, Pittsburgh, 
Pennsylvania, announces that E. W. Bixby has joined their 
organization in a sales capacity. Bixby, who will be attached 
to the recently opened Memphis office of this company at 67 
McCall Street, is well known to the trade throughout the 
South, He was formerly sales manager for the Columbian Iron 
Works at Chattanooga, Tennessee. 

He will represent both the Pittsburgh Equitable Meter 
Company and its subsidiary organization, the Merco Nord- 
strom Valve Company. 


e HYDRAUGER e 


MODERN HORIZONTAL BORING MACHINE 
For Underground Installation of Pipe and Conduits. Avoids damage 
to costly pavements and saves time. Send for Bulletin. 
116 New M HYDRAUGER CORPORATION, Ltd. 
—_tw Montgomery St. . San Francisco, Calif. 
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N clear drinking water 


When you have a GOTT 
Water Cooler handy, you 
will always be assured of a 
fresh supply of pure drinking 
water kept delightfully cool. 
Order one from your supply 
store...now! 





H.P.GOTT MFG. CO., Winfield, Kansas 
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THE Standard WATER CAN 
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Seal on Each Chain 


G BROS. 


CHAIN TONGS 


Jaws are of special steel, drop forged, 

heat-treated, hardened, tempered 
and tested. 

Handles are forged from special 








Design steel that gives them both 
stiffness and ‘‘spring.’’ 
Improvements Chains are proof-tested 


. include: drop forged, 
alloy steel shackle, large 
hardened steel bolt; forged in 
lugs that increase bearing of jaws 
on handle and serve as chain guides 
—prevent chains from jamming. 


ARMSTRONG BROS. TOOL CO. 


**The Tool Holder People’’ 
331 N. Francisco Ave., CHICAGO, U.S.A. 


to 4%, catalog strength 
(3,600 to 40,000 Ib.) 








Write for 
Catalog 











[UFKIN TAPES 


“Atlas” 


The World’s Best Gauging 
Tape 


“Challenge’’ 


i for Engineering, Strapping and 
General Measuring 


Send for Catalog covering 
complete line 


THE [UFKIN fPULE (0. SAGINAW, MICH. 
106 Lafayette St., New York City 
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ing units. 





This 
COUPON 
BRINGS 
Complete Facts 


FREE! 





Stocked in 
1 to 10 
Feed Models 


U.S. 
Patent No. 
1,949,272 












New Precision in 


CHEMICAL TREATMENT | 
OF CRUDE OILS 


| ACH 
| E “Stan 
| when used as a chemical injector not only 
assures continuous unvarying treatment of 

oil en route from well to pipe line deliv- 

ery point but each unit is separately adjust- 

able. Parts of all units are interchangeable; 

and adjustment or replacement is quickly 

and easily made without using tools and 

without interrupting action of other pump- 


ping unit of the new 
high-pressure lubricator 


Standardize Your Treatment 


of Crude Oils with 


STANDARD 


FORCE-and SIGHT FEED 


LUBRICATORS 


Equipped with roller-bearing 
clutch instead of Ratchet Wheel, 
Pawl and Pawl Springs—and with 
Bronze Oilless Bearings instead of 
Stuffing Boxes—and with die-cast 
Pumping Unit; stainless steel 
plungers; hardened, precision-fit 
stainless steel valves (no balls)— 
“Standard” Lubricators give con- 
tinuous and accurate chemical in- 
jection at lowest cost over a vir- 
tually endless service life. 


per 


24-Hour 
Day 
from Each Feed 


Your Oil Field 


Supply House can 
Advise Best Application 
















Name................- 





AMERICAN LUBRICATOR COMPANY, 
First National Bank Bldg., 
Gentlemen: Send complete facts about Standard Force and Sight Feed 
Lubricators used to chemically treat crude oils. 


Dallas, Texas. 


EERE ee eee 




















INDEX to ADVERTISERS 





Allis eee 2 + .“emeremen Co. 
American Cable Co. 

American Hammered Piston Ring Co. 
American Lubricator Co. 

American Meter Co. 

American Sheet & Tin Plate Co. 
American Steel & Wire Co. 
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General Electric Co. 

Gott, H. P., Manufacturing Co. 
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Hughes Tool Co. 

Hyatt Roller Bearing Co. 
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Martin-Decker Corporation 
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Mepham, Geo. S., & Co. 
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Metric Metal Works 
Mission Mfg. Co. 

Moore, Lee C., & Co. 


National Supply Companies, The 
National Tube Co. 
National Tube Co. (Stainless) 


Oil Equipment & Engineering Exposition 
Oil Well Supply Co. 

O. C. S. Mfg. Co., The 

Oxweld Acetylene Co. 


Parkersburg Rig & Reel Co. 
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Pittsburgh Equitable Meter Co. 
Prest-O-Lite Company, Inc., The 


Reed Roller Bit Co. 
Republic Steel Corporation 


Shaffer Tool Works 

South Chester Tube Co. 

Sperry-Sun Well Surveying Co. 

Supplementary Code Authority of the Wire Rope and 
Strand Manufacturing Industry 


Texas Power & Light Company 
Tretolite Company 

Trimont Manufacturing Co. 
Twin Disc Clutch Co. 


Union Carbide & Carbon Corporation 
Union Carbide Sales Co. 

United States Rubber Co. 

Union Wire Rope Corporation 

U. S. Steel Corporation Subsidiaries 
Vernon Tool Co., Ltd. 


Waukesha Motor Co. 
Wickwire Spencer Steel Co. 


Youngstown Sheet & Tube Co. 
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